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SECTION 1 



DESCRIPTIOI 



1.1 



GENERAL 



The Model 206 & 306 Series Disk Cartridge Drives have been 
designed to interface with and provide peripheral storage 
capabilities for small > general -purpose digital computers. 
The 306 series uses the EMM-Caelus CMIII or equivalent top- 
loading disk cartridge to provide mass random access storage. 
The 206 series uses the Caelus CMI or equivalent front loading 
disk cartridges. 

The drives are available in eight different configurations. 




Figure 1-1. Model 306, Front View 
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DRIVE TYPE 
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Top Load 


306D/1 


306D/2 


306R/1 
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The basic design philosophy uses the latest technological 
advances and innovations to achieve the primary objective of 
a highly reliable, low-cost memory expander for third genera- 
tion minicomputers. Simplification of proven techniques, 
utilization of conservative design practices, and incorpora- 
tion of advanced techniques have resulted in a reduction of 
over 60 percent of the component parts normally associated 
with a direct access device of this type while maintaining 
data integrity. 
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Figure 1-2; Model 206, Front View 
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Figure 1-3. Model 306, Front View, Covers Removed 



Figure 1-4. Model 206, Front View, Covers Removed 



1.2 RECORDING MEDIA 

The recording media are the removable EMM-Caelus CMIII-2X top- 
loading disk cartridge and the EMM-Caelus CMI-2X front loading 
disk cartridge. 

The optional fixed disk is a double sided oxide coated disk 
housed permanently in the drive. 

1.3 FEATURES 

Rotational motion and relative position of the fixed and remov- 
able disk are monitored by means of a magnetic index/sector 
transducer. 



Horizontal positioning of the read/write heads is accomplished by 
a servo driven voice coil actuator which receives positional infor- 
mation in digital format from an optical position transducer. 
Final positioning is accomplished by error comparison data from 
the same transducer, which is summed with the appropriate tempera- 
ture compensation. 

Data recording is accomplished through read/write heads which use 
the latest edge erase technique, eliminating cross-talk between 
tracks. Read data are passed through electronic circuits designed 
to discriminate data properly while compensating for bit shift. 
Temperature is constantly monitored to compensate dynamically for 
contractions and expansions of both the media and the mechanics. 
Disks written on lOO-TPI drives can be read on 200-TPI drives by 
use of an optional jumper. 
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1 .4 



1 .4. 1 



PERFORMANCE CHARACTERISTICS 

The performance characteristics of the drive series offers 
users capacities and access times which extend the caoabilities 
and applications of general purpose minicomputers. 



Data Storag e Ca pacity 

Removable Disk: 

Fixed D i s k : 

Track : 

Number of Tracks Per 
Surface : 

Number of Sectors : 



1.4.2 R ecor ding Parameter s 

Bit Density: 
Track Density: 
Medi urn : 



Record ing Band: 
Disk Di ameter : 
Cartridge Diameter 
Codi ng : 
Transfer Rate: 

Heads : 

Bit Cell Time: 

Sector Tran sduc er 
Variation: 

Sector Rotational 
Speed Variation: 

Write to Read 
Swi tchi ng Time : 

Read to Write 
Switching Time: 



100 TPI 

3MB 
3MB 
7500 Bytes 

204 



200 TPI 

6MB 
6MB 
7500 Bytes 

408 



Index plus 00, 08, 12, 14, 16, 24, or 
32 



2,200 BPI inside track (maximum) 

200 TPI (306R/206RJ 100 TPI (306D/206D) 

Interchangeable cartridge, double- 
sided oxide coated disk in polycar- 
bonate dustproof housing and fixed 
double-sided disk 

2.04 inches (5. 18 cm) 

14 inches (35.56 cm) 

15 inches (38.1 cm) 

Double frequency 

1588.5 kHz at 1,500 rpm; 2.5 MHz at 
2,400 rpm 

The magnetic transducer is an air- 
bearing head with the magnetic ele- 
ments supported in a ceramic shoe 

630 ns; 400 ns at 2,400 rpm 

+ 10 ys maximum, + 7 ys at 2,400 rpm 

+ 40 ys maximum, + 25 ys at 2,400 rpm 

30 ys maximum 

7 ys maximum 



1.4.3 



1.4.4 



1.4.5 



Erase After Write Delay 

Write Clock Frequency 
Tol erance : 

Disk Rotational Speed: 

Di s k Rotation Ti me : 

Head Switching Time: 

Data Discriminator 
Sync Time: 



20 ys maximum, 13 ys at 2,400 rpm 

+ 0.1% 

1,500 rpm + 1%, 2,400 rpm optional 
40 ms nominal, 25 ms at 2,400 rpm 
5 ys maximum 

20 ys maximum, 15 ]j s at 2,400 rpm 



Acc ess Mechanism 

Access Motion Time ( 
Track to Track: 
Average Ran dom : 
Maxi mum Access : 
Average Latency Time 



including head settling) 

12 milliseconds maximum 

40 milliseconds 

7 milliseconds maximum 
: 20 ms at 1,500 rpm, 12.5 ms at 2,400 rpm 
Revolution Time 



Operating Environ men t 
Temperature: 

Humi d i ty : 

Cool i ng ; 

Vibration: 

Air Filtration: 

El evat ion : 

Shoe k : 

AC Vol tage Devi ati on : 

Line Frequency Deviation 



2 



+50° to +104°F, ambient; Maximum rate 
of change 20°F/hour 

10% to 85% relative humidity, non- 
condensing 

Forced room air, ambient at installed 
location 

.25 g peak, 10 to 100 Hz, all axes 

Absol ute , 0.3 mi cron 

Zero to 6,000 feet 

Optional 6,000 to 10,000 feet 

.3 to 75 g less than 5 seconds, all axes 

+ 10% 

+ 2% 



^ lERi ng or St or age Envjro n m_e n_^ 
Temperature: -40° to +150°F 



Humi d i ty : 



10% to 95% relative humidity, non- 
con dens i ng 
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Front 
Face 



5.1 



Under normal operational conditions, preventive maintenance is re- 
commended every six months. Mean time between failure, under nor- 
mal operating conditions and with routine preventive maintenance, 
is specified at 4,500 hours. Mean time to repair is 30 minutes. 



Soft Error Ra te : 
Ha rd Error Rate : 



1 n 
i n 



10^0 
10l2 



PACKAGING CONFIGURATION 



The Disk Cartridge Drives have been engineered to be clean 
and simple with a minimum of moving parts. A precision casting 
ensures rigidity of the drive and provides a base for all key 
mechanical components. A package cross-sectional view is shown 
in Figure 1-5. 
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Air Intake 



Figure 1-5. Package Cross Section 



are as f ol 1 ows 
Overal 1 Length 

Rack Depth: 
Rack Height: 
Rack Width : 
Overall Width: 
Wei ght : 

1 .5.2 



Drive 

Electronics 

Module 



.50' 



Note: Minimum Clearance For 
Proper Air Flow 



Disk Drive 

The diskdrive is rack mountable in a standard dimension RETMA re- 
lay rack. Front access is accomplished by use of Grant Chassis 



Fuses are inst 
tecti on . All 
circuit proof. 



«,. .^ ,-,,,1 4- nu,.^.;-,i j,-„„„^,-„„„ I r. ^ ^ r-;^,,.--, ^ c \ 

ur c^uivaicNL. riiyiiv-ai uiiiiciiciiuiii v^ec i lyuic i-u; 

(See Figures 1-6 and 1-7.) 

30.06 inches (including front face, excluding 
termination board and I/O connector) 

28.0 inches mini mum 

8.75 i nches mini mum 

17.75 inches (including slides) 

19.00 inches (including front face) 

84 pounds (less slides); 
91 pounds (with slides) 

P ower Suppl y 

The built-in power supply provides power to the drive 
functions. Line voltage is either 50 or 60 Hz, 100 to 
240 volts ±10 percent. (A transformer is provided to 
accommodate international requirements through taps.) 

Three classes of power output are provided: 

a. DC Regulated 

+5 volts at 3 amps maximum 

+15 volts at 1 amp maximum 

-15 volts at 1 amp maximum 

b. DC Unregulated 

+ 24 volts at 3 amps average, 12 amps peak 
for servo operation and operation of indi- 
cators and relays. 

c. AC Power for Spindle Motor 

60 Hz, 120 volt, 2 amps, single phase 
50 Hz, 120 volt, 3 amps, single ph'ase 

The regulated supplies are designed so that the 
total combined effects of + 10 percent line voltage 
variations and load variations between the full and 
half loads cause the output voltages to vary no more 
than ± 2 percent of the nominal values. 

ailed in the primary circuit and on the PCM for pro- 
regulated voltages are current limited and short 
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Figure 1-6. Model 306, Outline Dimensions 



1 .6 FUNCTIONAL DESCRIPTION 

1.6.1 Input/Output Board 

The I/O board provides an interface to the user's controller and 
contains line drivers and receivers, index/sector pulse multiplex- 
ing, and unit select logic. 

1.6.2 R ead/Write Amplifier Module ( R/WA ) 

The Read/Write Amplifier provides the circuitry necessary for the 
recording and recovery of data and consists of read, write, head 
and disk select, and write inhibit circuit functions. 



1.6.3 Data Trans lator Board (DT B) 

The DTB provides timing and data functions, including data dis- 
crimination and data encoding which are optional to the Model 306 
series. 

1.6.4 Power Cont ro l Module (PC M) 

The Power Control Module contains voltage regulation circuits, 
servo power amplification, and the emergency head retract circuit 

1.6.5 Control Sect or Boa rd (CSB) 

The Control Sector board provides sector counting and control log- 
i c . 

1.6.6 Se rvo An alog Board (SAB) 

The Servo Analog board contains the logic necessary to control 
speed and direction of the access mechanism for both servo loops, 
the optical detent, and the velocity counter loop. 

1.6.7 Se rvo Logic Board ( SLB) 

The Servo Logic board provides the logic that maintains carriage 
track position, and provides the arithmetic necessary to provide 
a direction and velocity reference signal to the SAB. 

1.6.8 Dr ive Cont ro l Board (DCB ) 

The Drive Control board provides the logic necessary to perform 
the initialization sequence and to detect index and sector pulses 

1.6.9 Temperature Co mp ensation Board (TCB) (Tampered out for 100 TPI) 

The Temperature Compensation board contains the circuitry neces- 
sary to develop offsetting voltages proportional to temperature 
such that the position of the read/write heads can be offset to 
allow for contractions and expansions of both the media and the 
mechan ic s . 

The Temperature Compensation board also provides a delay to the 
head load sequence. The time of the delay is dependent upon the 
temperature of the removable media in relation to the temperature 
of the mechanics. This delay is from none required to a maximum 
of 6 minutes and only occurs on 200 TPI versions. 
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1.6.10 Disk Cartridge 




The removable cartridge used by the disk Drives is composed of 
a single, 14-i nch-di ameter disk which is permanently enclosed 
in a polycarbonate housing. The disk is a rigid, aluminum 
substrate coated with an iron oxide formulation designed specif- 
ically for compatibility with the read/write heads. 

Data are recorded seri al -by-bit on concentric tracks of the ox- 
ide coated disk by two non-contact, flying heads which magnetize 
discrete areas of the disk. These heads float on a film of air, 
(approximately 60 microinches thick) generated by the spinning 
disk. The data recording surface of the disk is 2.030 inches 
wide, measured on the radius. (See Figure 1-8). The outer 
radius measures 6.500 inches, and the inner radius 4.470 inches. 



permitting recording of self- 



Data are double-frequency encoded, 
clocked data at high densities. 

1.6.11 Read/Write Heads 

The read/write heads are mounted in a ceramic shoe and "fly" over 
the surface of the disk. Edge erase coils follow the read/write 
coils on the head surface and are energized when data are being 
written. 

1.6.12 Double-Frequency Encoding 

Write data are received in optional NRZ format from the Control- 
ler and are encoded internally to double-frequency format prior 
to writing. A flux change occurs at e\/ery bit cell boundary when 
a logical "0" is recorded. An extra flux change occurs at the 
center of the bit cell when a logical "1" is recorded. 

1.6.13 - Sp^indle Drive Assembly 

The spindle drive assembly accurately positions and holds the 
disk in place as the disk is rotated. The spindle is driven by 
a belt attached to the spindle drive motor pulley and the spin- 
dle pulley. The disk is held in position by the disk adapter 
and the spindle chuck. The spindle chuck consists of a magnetic 
ring and pole piece. When the disk cartridge is mounted on the 
spindle chuck, a magnetic path is completed to retain the disk 
securely on the spindle. The induction-type motor attains opera- 
ting speed within a few seconds after turn-on. 
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Figure 1-7. Model 206 Series, Outline Dimensions 



1.6.14 Servo Positioner 

The servo positioner motor has a stationary permanent magnet with 
a movable, wound-bobbin coil. The coil is driven in and out of 
the permanent magnet by the servo power amplifier. The carriage 
assembly is attached to the coil. 




NOMINAL TRACK DIMENSIONS 
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Figure 1-8A. Data Track Configuration (200 TPIj 
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Figure 1-8B. Data Track Configuration (100 TPI) 
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Figure 1-9. Model 306 Series, Major Assemblies 
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Figure 1-10. Model 206 Series, Major Assemblies 
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Figure 1-12. Model 306, Top View 
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1.6.15 Head/Arm Assembly 

The head/arm assembly is mounted onto the carriage. The flying 
head pad is attached to the access arm by a gimbal. Leaf Sorings 
are an integral part of the head assembly. These springs provide 
constant loading force on the flying heads so that the proper 
flying height is maintained. 



Gimbal mounting of the head core assembly provides two degrees of 
movement (pitch and roll) in the horizontal axis. A *Delrin load- 
ing button transmits the loading force onto the shoe. As the disk 



Figure 1-11. Model 206, Bottom View 



* Dslrin is a DuPont trademark for acetal resin. 
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rotates, the gimbal action allows the heaa snoe to attain tne 
proper aerodynamic attitude when flying over the disk surface. 

Two air bleed holes symmetrically spaced about the head core axis 
stabilize the head and permit it to fly at the proper height. 



■iiiOUri teu 



I cau/ n I 
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1.5.16 Head Loading 



Head loading is achieved through the preformed, precision leaf 
springs. At the home position of the carriage, the leaf springs 
are maintained in the unloaded position by a sel f -1 ubricati ng 
Delrin ramp. 

Forward motion of the carriage allows the leaf spring to be ac- 
tivated by sliding off the ramp. The ramp geometry controls the 
unloaded head-to-head spacing; ramp position controls the area 
on the disk at which the heads load and unload 



1.6.17 Air Fil tration 



The disk drive is provided with an air filtration system which 
purges the disk cartridge and the fixed disk of all particles 
greater than 0.3 micron. The entire clean air system is con- 
tained within the drive. 

1.6.18 Baseplate Casting 

The baseplate is a rib-reinforced aluminum casting. The func- 
tional surfaces are machined to critical tolerances. The servo 
positioner motor, carriage rails, position transducer, spindle, 
spindle drive motor, cartridge receiver, electronics modules, 
interlocks, and air supply systems are mounted on the baseplate. 

1 .6.19 Detent 

The absolute positioning accuracy of the read/write heads is de- 
termined by an electro/LED servo system consisting of a detent 
assembly and a carriage-mounted mask assembly. 

The assembly contains the necessary solar cells and reticle, so 
that when properly positioned and adjusted over the carriage- 
mounted mask assembly, will produce two sine waves 90 degrees out 
of phase when the carriage is in movement. The LED source for 
the solar cells is mounted to the baseplate and is not connected 
to the detent assembly. 



ine positioning accuracy or xne cam laye-iiiuun oeu icau/m i uc 
is governed by the critically spaced grid lines etched on the 
reticle and mask, therefore special alignment fixtures are not 
required. Only one of the two signals is used for positioning, 
the other is a direction-of-travel indicator. 

An additional phototransi stor circuit is provided to locate the 
read/write heads at cylinder 000 upon system start-up, address 
clear command, or in the event of an illegal address seek command 
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Figure 1-13. Model 306, Bottom View 



600-10 



1-10 



1.6.20 Air Venting of Cartridge 



1.7.2 



Disk Select 



Absolute filtered air is delivered to the disk area from a squir- 
rel cage blower through an absolute air filter at a rate of 25 CFM. 
The air is filtered to 0.3 micron; the filter surface area is 
greater than 500 square inches. The air is exhausted out the head 
entry areas of the two disks with enough pressure to prohibit for- 
eign matter from entering these openings. The purge time prior to 
flying the heads is approximately 40 seconds. During the 40-second 
period of time, brushes which sweep the disk surface clear of any 
contaminates are used. 



NOTE 



The 200 Series drive does not use 
brushes and purging is done in 10 
seconds . 



1.6.21 Carriage Guide System 

The carriage is a lightweight aluminum extrusion which is guided 
on a precision, ball slide type race. The guide for the race is 
machined into the baseplate, thus eliminating additional mechani- 
cal parts and critical alignments. 

The race is under the carriage and is continually being purged 
with clean air from the fixed disk area so that dust or other for- 
eign matter cannot settle and possibly cause positioning inaccu- 
raci es . 

1.6.22 Velocity Transducer 

The Linear Velocity Transducer (LVT) is an electro-mechanical 
transducer mounted inside the servo positioner motor which pro- 
duces a voltage output directly proportional to the velocity of a 
movable magnetic core which is connected to the carriage assembly. 
As the carriage moves, the lines of flux from the magnetic core 
cut the windings in the velocity transducer producing an output 
whose polarity is governed by the direction of movement. This 
output is fed to the servo system for velocity control purposes. 



1.7 DATASTORAGE/RETRIEVAL 
1.7.1 General 



The Disk Select circuitry switches either the removable or fixed 
disk electronics as controlled by the Disk Select Line. 

1.7.3 Head Select 

The Head Select circuitry switches either the upper or lower head 
to the read/write electronics as controlled by the state of the 
Head Select Line. 

1.7.4 Write/Erase Amplifier (Figures 1-14 and 1-15). 

The Write/Erase Amplifier is unconditionally turned on, provided 
that safety conditions are satisfied, the Write Inhibit switches 
are not on, and a Write Enable level is received from the Con- 
troller. The amplifier provides the write current for each write 
data pulse received. Write data are received in double-frequency 
format. Compensation for the spatial displacement between the 
erase-read gaps is provided in the erase circuitry. 

1.7.5 Read Amplifier 

The read/write head detects the flux reversals that are recorded 
on the oxide-coated disk. This information is amplified and op- 
erated upon to re-create the flux reversal pattern. 

1.7.6 Discriminator (Optional) 

The user is supplied read data in a binary format along with a 
Clock. The advanced and unique discrimination scheme employed 
by EMM is capable of accommodating bit shifts that result from 
head resolution, drive spindle speed variations, etc. (See 
Figure 1-16.) 

1.7.7 



Upon transmittal of the Seek Complete and Ready signals, the drive 
is ready to receive read or write commands. All circuitry associ- 
ated with Data Storage/Retrieval are described in this section. 




1-11 



i 



,0035' 



T 




ERASE GAP^^^ 
ERASE POLE TIPS ^ 




i 



.007" 




R/W GAP 



ERASE SAP^O^ 
ERASE POLE TIPS 



.013" 



DISK ROTATION 




DISK ROTATION 



1 

.0035' 



R/W GAP 



^^ ERASE GAP 
ERASE POLE 




,007" 



■,.012"-*- 



"^ ERASE GAP 
ERASE POLE 



.001" 



.001" 



600-11 



Figure 1-14. Edge Erase Concept (200 TPI) 



Figure 1-15. Edge Erase Concept (100 TPI) 
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Figure 1-16. Recording Waveforms 
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SECTION 2 
INSTALLATION/INTERFACE 



2.1 



2.2 



2.3 



UNPACKING THE DRIVE FOR INSTALLATION 

a. Remove the drive from its shipping container and supports as 
illustrated in Figure 2-1. The glass tape around the drive 
provides a lifting handle. A schematic of the installation 
dimensions is shown in Figures 2-2 and 2-3. 

b. Remove the back cover from the drive. 

c. Remove the carriage holddown screw and flag (Figure 2-5). 

d. Select unit I.D. of file (subsection 2.3). 

e. Replace back cover. 

SPECIAL GROUNDING INSTRUCTIONS 

Grounding is provided by the center conductor of the power cord. 

The wall receptacles in the vicinity of the unit or system are 
all to be of a grounding type. 

SELECTION OF UNIT IDENTIFICATION 

At time of installation, the unit I.D. of each drive must be cho- 
sen by a switch on the Input/Output board as follows: 



Drive I.D. 


1 
2 
3 



Switch Position 



1 
2 
3 
4 



7 
8 
9 




If only one drive is to be connected to the Controller, select 
Unit I.D. "0," per the above tabulation. 

For any drive to be operative, the Controller must select the 
appropriate Unit Select Line in the I/O cable. 
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Figure 2-1. Shipping Container 
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Figure 2-2. Installation Dimensions (306) 
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Figure 2-3. Installation Dimensions (206 



Figure 2-4. Termination Board and I/O Cable 
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2.4 



INPUT/OUTPUT INTERFACE 



UNIT SELECT SWITCH 



VELOCITY TRANSDUCER 
AND SHIPPING SCREW 



R/W BOARD 




The I/O interface for data and control signals is an open-collector 
circuit with resistive termination at driving and receiving ends. 
The external I/O cable should be terminated with a Cannon DDC-50 
connector. Each I/O line is a twisted pair with one side grounded. 
The terminations are single ended and permit operation at distances 
up to 50 feet. I/O cables are not normally supplied with the disk 
cartridge drive. 



A termination board and I/O cable are shown in Figure 2-4 
drivers and receivers are illustrated in Figure 2-7. 



Line 



TOP COVER 



AC 
RECEPTACLE 



INPUT/OUTPUT BOARD 




TERMINATOR 
BOARD (J22) 



I/O CONNECTOR 
(J21) 



SHIPPING SCREW 



600-15 



Figure 2-5. Carriage Holddown Screw 



Figure 2-6. Model 206, Rear View 
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■09 on the terminator to provide +5 volts from the drive; 







Twisted Pair 
28 AWG 




50 ft 



If the daisy-chain feature is used, the controller cable is con- 
nected to J21 on the first drive and the daisy-chain cable is con- 
nected from J22 on the first drive to J21 on the next drive, etc. 
The terminator board is connected to J22 on the last drive in the 
daisy chain. A daisy-chain cabling diagram is illustrated in Fig 
ure 2-8. 



+5 volt 



DISK DRIVE 




DISK DRIVE 
1 



DISK DRIVE 
2 



DISK DRIVE 
3 



J22 



110 Q. 



D 



.330 Q 
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Figure 2-7. Line Drivers and Receivers 



2.5 DAISY-CHAIN INTERCONNECTION 

The daisy-chain option allows the external control to interface to 
a maximum of four drives. This option is mechanized by providing 
each drive with dual I/O connectors and eliminating all line termi- 
nations from the drive. An external termination board is required 

The maximum cable length between the Controller and the last drive 
in the daisy chain must be no more than 50 feet. If no daisy 
chain is used, the controller cable must be connected to 021 of 
the single drive and a terminator board is connected to J22. 

a. Termination board must be supplied +5 volts from either the 
lOB or the Controller, 1/2 amp nominal, 1 amp maximum. 




DAISY-CHAIN SIGNAL CABLE 



INPUT/OUTPUT SIGNAL CABLE 
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Figure 2-8- Daisy-Chain Cabling Diagram 



LOGIC LEVELS 

Logical "1" is signified by a voltage level between and +0.5 
volt; logical "0" by a voltage level between +2.5 and +5 volts 
The functions of data lines and controls are described in the 
following paragraphs. (See Figure 2-9.) 
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CONTROLLER 

UNIT SELECT 
CYLINDER ADDRESS 
DISK SELECT 
HEAD SELECT 

CYLINDER SEEK 

+5 VOLTS 

ADDRESS CLEAR 

WRITE ENABLE 

READ ENABLE 

WRITE DATA, DOUBLE 
FREQUENCY (NRZ OPTIONAL) 

DRIVE READY 

SEEK COMPLETE 

UNGATED ATTENTION 

READ DATA, DOUBLE 
FREQUENCY (NRZ OPTIONAL) 

DATA CLOCK (WRITE CLOCK OPTIONAL) 

INDEX REM (1 LINE STANDARD) 

SECTOR REM (1 LINE STANDARD) 

SECTOR ADDRESS 

SEEK INCOMPLETE 

WRITE INHIBITED 

ILA/IDX FIXED (OPTIONAL) 

ADD ACK/SECTOR FIXED (OPTIONAL) 



INPUT 




OUTPUT 



<d> 



<I> 



DISK DRIVE 

LEVEL 
LEVEL 
LEVEL 
LEVEL 



PULSE 
LEVEL 
PULSE 
LEVEL 
LEVEL 
PULSE 

LEVEL 
LEVEL 
LEVEL 

PULSE 

PULSE 

PULSE 

PULSE 

LEVEL 

LEVEL 

LEVEL 

PULSE 

PULSE 
600-1'. 
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2.7.1 



INPUT LINES 

All input/output lines are true in the low state. 

Cyl i nder Addres s 

Cylinder Address is transmitted on nine lines. These lines are 

strobed into a nine-bit address register by the Cylinder Seek 
pulse to be internally decoded. Each cylinder is addressed by 
the following binary notation: 



408 Cylinders 



Decimal Cyl i nder 


Binary Addres 


000 


000 000 000 


001 


000 000 001 


002 


000 000 010 


405 


110 010 101 


406 


no 010 no 


407 


no 010 m 



2.7.2 



Disk Select 

Disk Select is a one-input line which selects the fixed disk or 
the removable disk. The logic necessary for selecting the appro- 
priate disk is made optional by a jumper on the I/O board. (See 
Table 2-1 and Figure 2-10). 



JUMPER E29 
TO E28 



(STANDARD) 
JUMPER E29 
TO E30 



SELECT FIXED DISK 



SELECT REMOVABLE DISK 



r 



T_ 
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Figure 2-10. Disk Select Timing 



2.7.3 



Head Select 



Figure 2-9. Input/Output Interface 



The logic that permits this line to select the top disk surface 
or the bottom disk surface is optional by selecting the appropri 
ate jumper on the I/O board. (See Table 2-1 and Figure 2-11). 
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NOTE 



2.7.5 Controller Supplied +5 Volts (Optional) 



Head Select 
Sel ect. 



is not gated with Unit 



(STANDARD) 
JUMPER E31 
TO E32 



JUMPER E32 
TO ESS 



SELECT TOP HEAD 



SELECT BOTTOM HEAD 
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Figure 2-11. Head Select Timing 



The +5 volts DC from the Controller is fed through the I/O cable 
and daisy-chain cables to the terminator board, where it is used 
to drive the resistor networks of the terminator. In the event 
of a power shutdown of any drive in the daisy chain, the termi- 
nator will still be able to drive the I/O cable using the power 
source. As an additional option, the heads can be made to re- 
tract and go to the home positions when this line goes to ground, 



2.7.6 Address Clear 



Address Clear is a pulse which (when used in conjunction with the 
Seek command or Unit Select) will automatically position the heads 
at track "0." This function is automatic when an illegal address 
is issued unless defeated by an optional jumper on the I/O board. 
(See Figure 2-13 and Table 2-1.) 



2.7.4 Cyl inder Seek 



This line provides a pulse with a minimum width of 600 ns that 
strobes the address information into the nine-bit address reg- 
ister in the drive unit. The pulse initiates the Cylinder Seek 
action. See Address Clear for reinitialization. (Refer to 
Figure 2-12. ) 



SEEK PULSE 

CYLINDER ADDRESS LINE (TRUE) 
CYLINDER ADDRESS LINE (FALSE) 




ADDRESS CLEAR 



UNIT SELECT 



\-J 



JUMPER El 8 TO El 6 



CYLINDER SEEK 



ADDRESS CLEAR 




JUMPER E17 TO E16 (STD) 



Figure 2-12. Cylinder Address Timing 
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Figure 2-13. Address Clear Timing 
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Table 2-1. Input/Output Board Options 



ITEM 



OPTION 



JUMPERS 



DESCRIPTION 



E49 to E48 

None 

E5 to E6 

E41 to E40 

E44 to E43 

E47 to E46 

E41 to E40 

E44 to E43 

E47 to E46 

E41 to E39 

E44 to E42 

E47 to E45 

ElO to E9 



None 

E20 to E21 
E20 to E19 
E20 to E57 
E7 to E8 
None 
E50 to E52 

E52 to E51 



With Sector Multiplexing Standard 
Without Sector Multiplexing 



Illegal Address, 

Address Acknowledge Pulses 



Illegal Address, 

Address Acknowledge Level 



Fixed Disk Sectors and 
Indexes 



Seek Incomplete with 
1 1 legal Address 

Seek Incomplete without 
Illegal Address 

Seek Complete Standard 

Seek Complete Inverted 

Gated Attention 

With Automatic Address Clear 

Without Automatic Address Clear 

Retract with Controller 
Power Loss 

No Retract with Controller 
Power Loss 



Table 2-1. Input/Output Board Options (continued) 



ITEM 



OPTION 



JUMPERS 



DESCRIPTION 



10 



11 



12 



13 



14 



E31 to E32 

E32 to E33 

E29 to E30 

E29 to E28 

E17 to E16 

ElB to E16 

E37 to E38 

None 

Standard , 
Ell to E12 

No Option, 
E12 to E13 

E25 to E26 

E27 to E26 

E23 to E24 

E22 to E24 

E34 to E36 

None 



Head Select Standard 

Head Select Inverted 

Disk Select Standard 

Disk Select Inverted 

Address Clear Gated with 
Seek Pulse 

Address Clear Gated with 
Unit Select 

Index Pulse Only 

Index and Sector Pulses 



Full Capacity 



Half Capacity 



Double Frequency Data In 



NRZ Data In 



NRZ Data Out 



Double Frequency Data Out 
200 TPI Status (-) Negative 



200 TPI Status (+) Positive 
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2.7.7 Write Enable 



2.8.4 Read Data 



This line turns on the write amplifiers and edge erase when in the 
true state. The line must go false after the write operation has 
been completed. 

2.7.8 Read Enable 

This line turns on the read data circuitry in the true state; the 
double-frequency data or the optional discriminator outputs will 
be placed on the Read Data and Clock lines. 

2.7.9 Write Data 



The Read Data line transmits double-frequency encoded read data to 
the Controller. When the NRZ option is specified, this line trans- 
mits decoded NRZ data. (See Tables 2-1, 2-5, and Figure 2-14.) 



2.8.5 Data Clock (Write Clock Optional) 

This line transmits the 1588.5 kHz at 1,500 
2,400 rpm, write or read clock for the data, 
used by the Controller to strobe the data. 



rpm, 2,500 kHz at 
The clock output 



1 s 



2.8.5 



Index 



The Write Data line carries the double-frequency encoded write 
data from the Controller. NRZ encoding of write data is an option 



2.7.10 Unit S elect 

Unit Select consists of four lines and is selectable by a switch 
on the I/O board within each drive, allowing each drive to be se- 
lected by any one of the four lines. 

2.8 OUTPUT LINES 

Unless noted, all output lines are active when the unit is select- 
ed. The input/output pin assignments are listed in Tables 2-2 and 
2-3. 



2.8.1 Drive Ready 



This line indicates to the user that the disk drive is ready for 
operation. When the drive has achieved operational speed, all 
interlocks and safety circuits are satisfied, and the drive is 
within temperature operating range. The heads are positioned 
over track "0" and the line goes to a true level. 

2.8.2 Seek Complete 

This line is gated with Unit Select and supplies a level to the 
user, indicating that the heads are positioned and stabilized. 
The drive is then ready to accept Read or Write commands. If an 
optional jumper is specified. Seek Complete will indicate busy 
seeking. 

2.8.3 Ungated Attention 

This function consists of four lines and is selectable by a switch 
on the I/O board. This signal indicates one of the following: 
that the heads are positioned and stabilized, an illegal address 
has been written, or the heads are not stabilized in 330 milli- 
seconds. This signal is not gated with Unit Select. 



The Index line supplies a pulse for the index reference point on 
the disk. The index pulse is normally used to synchronize the 
Controller's sector counter. This line is multiplexed by the 
Disk Select line. Individual index lines for each disk are op- 
tional by jumper on the I/O board. (See Table 2-1.) 

2.8.7 Sector (Optional ) 

This line supplies a pulse at the beginning of each sector and is 
normally used to advance the Controller's sector counter. This 
line is multiplexed by the Disk Select line. Individual sector 
lines for each disk are optional by jumper on the circuit board. 
(See Table 2-6. ) 

2.8.8 Sector Address 



Sector Address consists of five lines which supply Sector Address 
information in binary format to the Controller. Sector Address 
is reset to "0" by the trailing edge of the first sector pulse 
after the index pulse; and the sector counter is advanced by the 
trailing or leading edge of each sector pulse as determined by 
jumpers on the control sector board. 

2.8.9 Seek Incomplet e 

This line supplies a true level 330 milliseconds after the Cylin- 
der Seek pulse, rf the Seek Complete line indicates that an ad- 
dress has not been executed. This line may also indicate a Seek 
Incomplete if an illegal address has been given as long as the 
appropriate jumper on the I/O board is selected. This line will 
be reset by the next Seek pulse or optionally by an automatic 
Address Clear. (See Figures 2-15 through 2-19.) 

2.8.10 Write Inhibited 

This line is true for all times that the Write Operation is inhib- 
ited and is gated with Unit Select. 
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DATA 1 



DATA 1 



DATA 



DATA 1 



READ DATA CLOCK (-) 



NRZ "C" FORMAT DATA (-) y. 
JUMPER 3 to 4 DTB 



"D" FORMAT DATA (-) 
JUMPER 2 to 4 DTB 



"I" FORMAT DATA (-) 
JUMPER 1 to 4 DTB 



1 



157.5 ns 1,500 rpm 
(100 ns) 2,400 rpm 



V^ 



I 



472.5 ns 1,500 rpm, 
(300 ns) 2,400 rpm- 



-\ 



X_/ 



\ 



,157.5 ns 
(100 ns) 



\ 



630 ns 1,500 rpm 



J 



\-J 



\ 



(400 ns) 2,400 rpm 



V^ 



VJ" 



\ 



\ 
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Figure 2-14. Read Data Timing at Interface 



2.8.11 ILA/IDX FXD 

This line may be either an Illegal Address signal or a Fixed In- 
dex signal by selecting the appropriate jumpers on the I/O board. 
If the ILA is selected, a pulse 2.3 microseconds wide approxi- 
mately 23 microseconds from the Cylinder Seek line will appear 
when an illegal address is detected. If IDX FXD is selected, the 
fixed index pulse will appear at the appropriate time. (See Table 
2-1.) 

2.8.12 ADD ACK /Sect or FXD 

This line may be either an Address Acknowledge signal or a Fixed 
Sector signal by selecting the appropriate jumpers on the I/O 
board. If address acknowledge is selected, a 2. 3-mi crosecond 
pulse approximately 23 microseconds after Cylinder Seek will ap- 
pear if a legal address is selected. If Fixed Sector is selected, 
sector pulses from the Fixed Disk will appear at the appropriate 
time. (See Table 2-1 and Figures 2-15 through 2-19.) 



2.9 OPERATOR CONTROLS AND INDICATORS 

An operator control panel, which may be mounted remotely, is 
mounted on the front of the drive and contains the functions 
described bel ow. 

2.9.1 Power S witch 

The Power switch is mounted on the front panel of the disk drive 
When activated, AC power is applied to the drive. 

2.9.2 Power Indicator 

When lit, the Power Indicator indicates the AC power is applied 
to the drive. 
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Table 2-2. Input Pin Assignments 



DESCRIPTIONS 
INPUTS: 


PIN NUMBER 
200 TPI 


100 TPI 


RETURN PIN 
NUMBER 




Address 


20 


26 


9 


27 


Address 


2l 


9 


5 


27 


Address 


22 


5 


8 


20 


Address 


23 


8 


4 


21 


Address 


2^ 


4 


11 


19 


Address 


25 


11 


7 


27 


Address 


26 


7 


10 


21 


Address 


27 


10 


6 


22 


Address 


28 


6 


N/A 


20 


+5 Volts (Retract 
by Controller power 
loss) 


28 


28 


27 


Address 


Clear 


48 


48 


27 


Seek 




33 


33 


27 


Unit Se 


lect 


46 


46 


27 


Unit Se 


lect 1 


29 


29 


27 


Unit Se 


lect 2 


45 


45 


27 


Unit Se 


lect 3 


44 


44 


27 


Head Se 


lect 


32 


32 


27 


Disk Se 


lect 


49 


49 


27 


Clock (Write/Read) 


38 


38 


22 


Read Enable 


30 


30 


27 


Write E 


nabl e 


31 


31 


27 


Write Data 


50 


50 


27 



NOTE 



The shift of address bits is 
utilized such that compatibility 
is accomplished between 100 TPI 
and 200 TPI units. 



Table 2-3. Output Pin Assignments 



DESCRIPTIONS 

OUTPUTS: 

* + 5V 
Sector Address 2^ 
Sector Address 2^ 
Sector Address 2^ 
Sector Address 2^ 
Sector Address 2^ 
Unit Address 
Unit Address 1 
Unit Address 2 
Unit Address 3 
Read Data 
Seek Complete 
Seek Incomplete 
Ready 

Index Removable 
Sector Removable 
Index Fixed/ILA 
Sector Fixed/Add Ack 
Write Inhibited 









RETURN PIN 


PIN 


NUMBER 
D TPI 


100 TPI 


NUMBER 


20( 






17 


17 


27 




14 


14 


27 




12 


12 


27 




13 


13 


27 




15 


15 


27 




16 


16 


27 




43 


43 


21 


Ungated 


42 


42 


21 


Attention 


41 


41 


22 




40 


40 


22 




35 


35 


19 




39 


39 


20 




36 


36 


19 




37 


37 


19 




2 


2 


18 




3 


3 


18 




1 


1 


18 


ck 


34 


34 


18 




47 


47 


27 



*Note: Termination voltage only and not supplied to output 
connector. 
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Table 2-4. Drive Control Board Ootions 



OPTION 


JUMPERS 


DESCRIPTION 


a 
b 


El to E2 
El to E3 


306 ToD Loader 
206 Front Loader 



Table 2-5. Data Translator Board Ootions 



ITEM 


OPTION 


JUMPERS 


DESCRIPTION 


1 


a 
b 


E5 to E6 
None 


Double Frequency Data In 
NRZ Data In 


2 


a 
b 
c 


E3 to E4 
E2 to E4 
El to E4 


Caelus Formatted Data Out 
Diablo Formatted Data Out 
lomec Formatted Data Out 



Table 2-6. Control Sector Board Ootions 



OPTION 


JUMPER 


DESCRIPTION 


a 
b 


E2 to El 
E5 to E4 
E8 to E7 
Ell to ElO 

E3 to El 
E6 to E4 
E9 to E7 
E12 to ElO 


Sector Counting on Leading 
Edge of Notch 

Sector Counting on Trailing 
Edge of Notch 



Table 2-7. Read/Write Board Options (200 TPI R/W) 



OPTION 


JUMPER 


DESCRIPTION 


a 
b 

c 


E3 to E5 

E4 to E5 

E4 to E5 
El to E2 


Write Inhibit Switch On 

Write Inhibit Switch On Plus 
Write Inhibit 

Write Inhibit Plus Write 
Inhibit Switch On and Write 
Inhibit Status Inactive 
Except During Write Enable 



Table 2-8. Read/Write Board Options (100 TPI 1,500 rpm) 



SEE 301171 SCHEMATIC 



Table 2-9. Read/Write Board Ootions (100 TPI 2,400 rpm) 



OPTION 


JUMPER 


DESCRIPTION 


a 

b 

c 


A to C 
B to C 

B to C 
El to E2 


Write Inhibit Switch On 

Write Inhibit Switch On Plus 
Write Inhibit 

Write Inhibit Plus Write 
Inhibit Switch On and Write 
Inhibit Status Inactive 
Except During Write Enable 
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2.9.3 Start/Stop Switch 



2.9.4 



The Start/Stop switch is a maintained contact switch which applies 
power to the spindle motor and initiates the start-up cycle when 
it is turned to the start mode. When put in the stop mode, it re- 
moves power from the spindle and initiates the stop cycle. 

Ready Indicator 

At the successful completion of the start-up cycle, the Ready In- 
dicator is lit. 

2.9.5 Stop Indicato r 

At the conclusion of the stop cycle, when the motor comes to a 
complete stop and the disk cartridge is unlocked, the Stop Indi- 
cator is lit. 

2.9.6 Write Inhibi t Switches 

Write Inhibit switches are mounted on the top of the disk drive 
shroud, one for each of the two disks. When activated, the re- 
spective disk cannot be written upon. (See Table 2-7.) 

2.10 OPTIONS 

2.10.1 Fixed Sect or Format 

When this option is specified, the drive supplies sector pulses 
to the external control. This option requires the use of a 
special cartridge such as EMM-Caelus CMIII-2X/24. 

2 . 10.2 Data Encoding/ Decoding 

This option provides a crystal clock in the drive. It accepts 
data in NRZ form and encodes into double frequency for recording. 
In read mode, a data discriminator is provided to separate clock 
and data. 

2.10.3 Data Decoding (Double Frequency) 

For the user who supplies data in double-frequency format, a read 
discriminator is available to separate clock and data. (See Tab- 
le 2-1. ) 

2.10.4 Sector Counter 

A five-line, binary-format, sector address is provided. The sec- 
tor counter outputs are multiplexed by the disk select line and 
are gated with Unit Select. 



1) CYLINDER SEEK 



2) SEEK COMPLETE 



SEEK TO NEW ADDRESS 
— ►! |-« — 600 ns 

— U 



+5 VOLTS 



300 ns 



H 



3) SEEK INCOMPLETE (WITHOUT. 
ILLEGAL ADDRESS) 



4) SEEK INCOMPLETE (WITH 
ILLEGAL ADDRESS) 



5) UNGATED ATTENTION 



6) ADDRESS ACKNOWLEDGE 
(PULSE) 



7) ADDRESS ACKNOWLEDGE 
(LEVEL) 



8) ILLEGAL ADDRESS 
(LEVEL) 



10 TO 70 ms 
VOLTS 



23 ys 
— 2.3 ys 



+5 VOLTS 



+5 VOLTS 



VOLTS 



+5 VOLTS 



VOLTS 



+5 VOLTS 
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Figure 2-15- Seek Mode Timing Diagram, Sheet 1 of 5 
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1) CYLINDER SEEK 

2) SEEK COMPLETE 



3) SEEK INCOMPLETE (WITHOUT. 
ILLEGAL ADDRESS) 



4) SEEK INCOMPLETE (WITH 
ILLEGAL ADDRESS) 



5) UNGATED ATTENTION 



6) ADDRESS ACKNOWLEDGE 
(PULSE) 



SEEK TO SAME CYLINDER 
— M U — 600 ns 



n 



-*\ 



23 ys 



+5 VOLTS 



VOLTS 



+5 VOLTS 



+5 VOLTS 



VOLTS 



+5 VOLTS 



7) ILLEGAL ADDRESS 
(PULSE) 



+5 VOLTS 



8) ADDRESS ACKNOWLEDGE 
(LEVEL) 



VOLTS 



9) ILLEGAL ADDRESS 
(LEVEL) 



+5 VOLTS 
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Figure 2-16. Seek Mode Timing Diagram, Sheet 2 of 5 



1) CYLINDER SEEK 



2) SEEK COMPLETE 



SEEK TO AN ILLEGAL ADDRESS WITH AUTO ADDRESS CLEAR 
— >-| I-*— 600 ns 



U 



300 ns 



+5 VOLTS 



10 TO 70 ms 



VOLTS 



3) SEEK INCOMPLETE (WITHOUT. 
ILLEGAL ADDRESS) 



+5 VOLTS 



4) SEEK INCOMPLETE (WITH 
ILLEGAL ADDRESS) 

5) UNGATED ATTENTION 



+5 VOLTS 



VOLTS 



6) ADDRESS ACKNOWLEDGE 
(PULSE) 



NA 



7) ADDRESS ACKNOWLEDGE 
(LEVEL) 



NA 



8) ILLEGAL ADDRESS 
(PULSE) 



NA 



NOTE 

In the auto address clear condition, Illegal 
Address and Address Acknowledge signals are 
not valid. 



600-27 



Figure 2-17. Seek Mode Timing Diagram, Sheet 3 of 5 
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SEEK TO AN ILLEGAL ADDRESS WITHOUT AUTO ADDRESS CLEAR 



SEEK TO NEW ADDRESS OPTION NEVER FINISHES 



1) CYLINDER SEEK 



2) SEEK COMPLETE 



3) SEEK INCOMPLETE (WITHOUT 
ILLEGAL ADDRESS) 



4) SEEK INCOMPLETE (WITH 
ILLEGAL ADDRESS) 



5) UNGATED ATTENTION 



6) ADDRESS ACKNOWLEDGE 
(PULSE) 



7) ADDRESS ACKNOWLEDGE 
(LEVEL) 



8) ILLEGAL ADDRESS 
(PULSE) 



9) ILLEGAL ADDRESS 
(LEVEL) 



U 



i 



600 ns 



300 ns 



— H U — 300 ns 



1 



100 ns 



^ 



100 nS' 



23 ys 



U 



-*\ 



2.3 ys 



+5 VOLTS 



+5 VOLTS 



+5 VOLTS 



VOLTS 

VOLTS 

+5 VOLTS 
+5 VOLTS 



+5 VOLTS 



VOLTS 



1) CYLINDER SEEK 



2) SEEK COMPLETE 



3) SEEK INCOMPLETE (WITHOUT 
ILLEGAL ADDRESS) 



4) SEEK INCOMPLETE (WITH 
ILLEGAL ADDRESS) 



5) UNGATED ATTENTION 



6) ADDRESS ACKNOWLEDGE 
(PULSE) 



7) ADDRESS ACKNOWLEDGE 
LEVEL 



8) ILLEGAL ADDRESS 
(PULSE) 



9) ILLEGAL ADDRESS 
(LEVEL) 



600 ns 



U 



300 ns 



-4 



330 ms 



23 ys 



-4 



u 



2.3 ys 



+5 VOLTS 



+5 VOLTS 



VOLTS 



VOLTS 



VOLTS 



+5 VOLTS 



VOLTS 



+5 VOLTS 



+5 VOLTS 
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Figure 2-18. Seek Mode Timing Diagram, Sheet 4 of 5 
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Figure 2-19. Seek Mode Timing Diagram, Sheet 5 of 5 
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SECTION 3 
OPERATION 



3.1 GENERAL 

The magnetic recording disk is a precision instrument, requiring 
more careful handling than other media such as tape. This is 
most clearly seen in its relationship with the disk drive. The 
read/write heads on the disk drive float above the disk surfaces 
at 60 to 100 millionths of an inch. There is no actual physical 
contact between the heads and the disk except during the loading 
operation. This means that any deviation from an ultra-flat, 
uniform disk (or any particle larger than about 60 millionths of 
an inch, such as a cigarette ash or any other kind of contami- 
nant) could cause head-to-disk interference and possible damage 
to the heads and disk. 

Care must be taken to avoid contaminants entering the disk cart- 
ridge and to prevent a bent disk from mishandling. To achieve 
maximum use of a magnetic disk, it is necessary to become famil- 
iar with the proper methods of handling and operation. The life 
of the cartridge and disk can be extended indefinitely by observ- 
ing the following procedures: 



a. 
b. 



Replace cracked, chipped, or defective cartridges. 

Clean the cartridge periodically to remove dust and lint 
from the exterior of the housing, using a soft, lint- 
free cloth dampened with 91 percent isopropyl alcohol/9 
percent water. 



CAUTION 



c . 
d. 



Do not use medicinal isopropyl alcohols 
from a drug store. They often contain 
additives harmful to the disk cartridge 
and disk drive. 

A disk suspected of being damaged should be removed from 
operation until it can be inspected. 

Keep all foods, beverages, and objects off the drive and 
away from the disk cartridge. Any of these items can 
cause permanent damage to either disk or the disk drive, 
or both. 

If a cartridge has been dropped or is visibly damaged, 
do not put it into operation. 



3.2 



3.3 
3.3.1 



f. When a cartridge is not in use and the drive is inoper- 
able, remove the cartridge and ensure that dust and 
contaminants do not enter it. 

g. Store cartridges in an environment of 50° to 100°F with 
a relative humidity of 10 to 80 percent. 

h. Do not store disk cartridges close to magnetic fields. 
A flux field greater than 50 gauss at the cartridge will 
destroy data previously recorded. 

i. Use a storage cabinet made of fire-resistant material 
with a metal door. The cabinet should be kept clean and 
free of dirt and other contaminants. 



CAUTION 



Improper handling of the disk cartridges 
will not only cause disk damage but can 
cause extensive damage to the disk drive. 

ACCLIMATIZATION 

The disks are made of precisely machined aluminum with a magnetic 
oxide coating. They will expand and contract with significant 
changes in temperature. If the ambient temperature at the point- 
of-use is less than 50°F or more than 104°F, the disk must be con- 
ditioned to the point-of-use temperature for a minimum of two 
hours before mounting it on the drive. This prevents loss of data 
from a shift in track location. 



CAUTION 



Disk cartridges must be acclimatized to 
room temperature for a minimum of two 
hours before being placed on the disk 
drive to prevent drive damage. 

DISK CARTRIDGE LOADING AND SAFETY INTERLOCKS 

The CMI cartridge utilized as the removable media in the Model 205 
Series Disk Drives is loaded into the drive by pulling the cart- 
ridge receiver handle on the front of the drive down and inserting 
the cartridge into the mouth of the receiver, (See Figure 3-1.) 
Be certain that the cartridge is pushed all the way into the re- 
ceiver, fully opening the head access door. Raise the receiver 
handle to the upright position, closing the door and seating the 
cartridge on the spindle. (An exploded view of the CMI cartridge 
is shown in Fi gure 3-2. ) 
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PULL DOWN THE CARTRIDGE RECEIVER 
HANDLE, EXPOSING THE RECEIVER CAV- 
ITY IN THE LOADING POSITION. 




•o^* 




INSERT THE CMI CARTRIDGE INTO THE 
RECEIVER, MAKING SURE THAT IT IS 
PUSHED IN ALL THE WAY, OPENING THE 
HEAD ACCESS DOOR. 



RAISE THE RECEIVER HANDLE BACK TO 
THE CLOSED POSITION, SEATING THE 
CARTRIDGE ON THE SPINDLE. 




''''''<^. 




CARTRIDGE--UPPER HALF 



, CLAMP RING 



FILTER 



.DISK 



SECTOR RING 



DISK ADAPTER ASSEMBLY 



CARTRIDGE- LOWER HALF 



FAN DOOR 



Figure 3-1. CMI Cartridge Loading Sequence 
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Figure 3-2. CMI Cartridge, Exploded View 
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3.3.2 The start/stop switch can now be placed in the start position. 
This turns off the stop light, locks the receiver handle, and 
starts disk rotation. Typically, from 15 seconds to six min- 
utes later the heads will position to cylinder OOU and the 
ready light will come on. 

3.3.3 Upon stopping the drive, there is a lO-second delay to allow 
the disk to stop. At the end of that time, the stop light 
will come on if the heads are fully retracted. When this con- 
dition is met, the receiver handle will unlock, permitting 

the operator to open the loading door and remove the cartridge. 
If the power is removed from the drive or the power switch is 
turned off while the receiver handle is closed, the door will 
remain locked, preventing cartridge removal. 

3.3.4 The cartridge is removed by simply lowering the receiver handle 
and pulling the cartridge out. It is desirable to keep the 
receiver closed whenever a cartridge is not loaded, helping to 
eliminate contamination. 



3-3 



3,4 CARTRIDGE LOADING SEQUENCE 

Be sure that drive power is On, the Start/Stop switch is in Stop 
position and the Stop indicator is lit. This will allow the cart- 
ridge latch arms to be unlocked and retracted. (Refer to Figure 
3-2 for cartridge loading procedures.) 



CAUTION 



Do not set cartridge on the rear part of the drive 
cover as magnetism from the Positioner Motor may 
degrade data on the disk. 



WITH THE CAELUS LOGO ON THE CARRY- 
ING HANDLE FACING TOWARD THE FRONT 
OF THE DRIVE, LOWER THE CARTRIDGE 
ONTO THE DRIVE SPINDLE. 

ONCE THE CARTRIDGE IS SET FIRMLY 
IN PLACE, LOWER THE CARRYING HAN- 
DLE, ALLOWING THE CARTRIDGE HUB TO 
MAKE CONTACT WITH THE SPINDLE MAG- 
NET. 





SLIDE RELEASE BUTTON TO THE UN- 
LOCKED POSITION TO RELEASE BOT- 
TOM COVER. 

LIFT CARRYING HANDLE TO THE UP- 
RIGHT POSITION WHILE HOLDING THE 
RELEASE BUTTON IN THE UNLOCKED 
POSITION. 



LIFT CARTRIDGE CLEAR OF THE 
BOTTOM COVER WHILE HOLDING 
BOTTOM COVER SECURELY WITH 
THE LEFT HAND. 





INVERT THE BOTTOM COVER AND 
PLACE IT EVENLY ON TOP OF 
THE INSTALLED CARTRIDGE. 



MOVE THE CARTRIDGE LATCH ARM 
INTO THE LOCKED POSITION, MOV- 
ING THE LOCKING ARMS OVER THE 
TOP OF THE CARTRIDGE, SECURING 
IT TO THE DRIVE. 
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Figure 3-3 



Cartridge Loading Sequence. 
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CARTRIDGE REMOVAL SEQUENCE 



NOTE 



The drive Start/Stop switch must be turned to the Stop position 
The disk takes nominally 10 seconds to stop spinning. During 
this time the cartridge latch solenoid is locked and the cart- 
ridge cannot be removed. (Refer to Figure 3-4 for cartridge 
removal procedures.) 



A CMIII cartridge should be installed 
it is not in use to protect the fixed 
nation . 



on the drive when 
disk from contami- 



CAUTION 



No attempt to remove the cartridge must be made 
until the Stop indicator comes on. 



X^ 





RETRACT THE LOCKING ARMS FROM 
OVER THE CARTRIDGE BY MOVING 
THE LATCH ARM TO THE FORWARD 
POSITION. 



REMOVE THE INVERTED BOTTOM 
COVER, EXPOSING THE CART- 
RIDGE. 





SLIDE THE RELEASE BUTTON TO 
THE UNLOCKED POSITION AND 
LIFT THE CARRYING HANDLE TO 
THE UPRIGHT POSITION WHILE 
HOLDING THE BUTTON. THIS RE- 
LEASES THE CARTRIDGE FROM THE 
SPINDLE MAGNET. 



LIFT THE CARTRIDGE CLEAR OF THE 
SPINDLE HOUSING AND REPLACE THE 
BOTTOM COVER ONTO THE CARTRIDGE 
TO PROTECT IT FROM CONTAMINATION. 

LOWER THE CARRYING HANDLE INTO 
THE CARTRIDGE RECESS, LOCKING THE 
BOTTOM COVER. THE HANDLE MAY THEI 
BE RAISED AGAIN TO THE CARRYING 
POSITION. 
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Figure 3-4. Cartridge Removal Sequence 
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3.6 DISK DRIVE OPERATION 

3.6.1 Starting the Dr i ve 

Upon completion of disk cartridge loading, the disk drive may be 
started as f ol lows : 

a. Set the drive Start/Stop switch to the Start position. 

b. Observe that the Stop indicator goes out immediately after 
setting the Start/Stop switch to start. 

c. Observe that the Ready 1 nd icator turns on within 6 minutes 
(maximum) after setting the Start/Stop switch to Start. 

d. Illumination of the Ready indicator indicates that the disk 
drive is ready to accept interface commands. 

3.6.2 Operation Online 

Once the Ready indicator is lit, the drive is ready for online 
operations, under user control. During this time, the following 
comments apply. 

D O NOT T URN either the Power switch to Off or the Start/ 
Stop switch to Stop while the drive is accessing, to pre- 
vent inadvertent data loss, should the drive be in a write 
mode at the time. 

DO NOT SLIDE the drive in or out of its enclosure, to pre- 
vent possible jarring of the heads during operation. 

Flickering of the Ready and Power indicators is normal and 
indicates that the drive is accessing to a different cylin- 
der location. 

In the event of AC power failure, the heads will retract to 
the home position. Upon regaining power, a normal start 
cycle will be initiated automatically, and the heads will 
position to cylinder 000. 

Write Inhibit switches are used by the operator to prevent 

data from being written on the fixed and/or removable disks. 

The switch settings should be changed during online opera- 
tion. 

3.6.3 Stopping the D rive 

Perform the following procedure to stop the disk drive: 



CAUTION 
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a . 
b. 



Do not attempt to stop the disk drive while a 
write data transfer is in progress, as this 
would result in a loss of data. 

Set the Start/Stop switch to the Stop position. 
Observe that the Stop indicator turns on about 10 



after setting the Start/Stop switch to Stop. 



seconds 

This indicates 



that the 
removed . 



has stopped spinning and the cartridge may be 



OPERATOR MAINTENANCE 

The only operator maintenance required is to ensure that the re- 
ceiver cavity, in which the disk cartridge rests, is kept clean 
of all contaminants. The receiver cavity and disk cartridge 
should be wiped clean frequently to prevent contaminants entering 
the disk cartridge or fixed disk (under the receiver cavity). 



OPERATOR TROUBLESHOOTING GUIDE 



Sy mptom 

1. Power Indicator does 
not light. 



2. Latch does not oper- 
ate after 30 seconds/ 
light inoperative. 

3. Motor does not turn 
when Start/Stop 

switch turned on. 



P ?Ai ib le Caus e 

Burned out bulb 
or fuse. 

Power cord un- 
pl ugged. 

Main system pow- 
er of f . 

Ci rcui t probl em . 



Cartridge im- 
properly seated 

Cover left of f . 

Motor over- 
heated. 



Remedy 

Cal 1 Field Servi ce 
Personnel . 



Call Field Service 
Personnel . 

PO_MI force latch 
Reseat cartr 1 dge . 



Install cartridge 
cover. 

Al 1 ow a few mi nutes 
to cool down. If 
probl em reoccurs , 
call Field Service 
Personnel . 
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Symptom 

Heads do not load, 
no ready light. 



Heads retract dur- 
ing accessing op- 
erations . 



Possible Cause 

Shipping hardware 
i nstal 1 ed. 

Termination board 
not installed ^on 
drives that re- 
quire one) . 

Overcurrent 
sensing. 



Remedy 

Call Field Service 
Personnel . 

Install Terminator 
board. 



Turn Power switch 
off for one second; 
if symptom reoccurs, 
call Field Service 
Personnel . 
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SECTION 4 
OPERATIONAL FLOW CHARTS 



4.1 



GENERAL 



This subsection contains flow charts for Models 206 and 306 
Disk Drive operations listed below. See Figures 4-1 through 
4-6. 

a. Power Up/Install Cartridge 

b. Run/First Seek 

c. Programmed Seek 

d. Write Mode 

e. Read Mode 

f. Stop 




START 



[ 



AC POWER IS 
AVAILABLE TO DRIVE 




AC POWER AVAILABLE 

TO TRANSFORMER 

PRIMARY AND 

DRIVE MOTOR 

COMMON WINDING 




DC POWER AVAILABLE 
TO ± 15V REGULATOR. 
+5V REGULATOR, PCM, 
R/WA, CARD CAGE, 
AND SWITCH LIGHT 
ASSEMBLY 



* WILL NOT OCCUR IN A NORMAL 
POWER-UP SEQUENCE 



ENERGIZE RELAY K3 
TO PROVIDE PATH 
BETWEEN PCM & 
POSITIONER MOTOR 




START lO-SECOND 
DELAY TIMER 



STOP LIGHT ON, 

LATCH ASSEMBLY 

ACTUATES 



REMOVE/REPLACE 
CMIII CARTRIDGE 



END 




Figure 4-1 
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Operational Flow Chart, Power Up/Install Cartridge 
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/- N 

f START j 



POWER- UP 
SEQUENCE COMPLETED 



YES 



STOP LIGHT OFF 



YES 





** 



AC POWER APPLIED 

TO DRIVE AND 

BRUSH MOTORS 

THROUGH RELAYS 

Kl AND K2 



*For 200 TPI only. 

**Brush Motor is not available 
on front load models. See 
Interconnection Diagram. 





BEGIN 10-SECOND 
DELAY 



LOAD ADDRESS OF 

INTO NAR; 
FORCE CAR TO ONE 



ENABLE POWER 
AMPLIFIER. 
CARRIAGE 
MOVES FORWARD 
THROUGH ZERO 



HEADS HAVE NOW 
MOVED OFF RAMP 
& HAVE LOADED 



^ ^ 




CARRIAGE RETURNS 

AT A CONSTANT 

SPEED TO TRACK 



YES 




Figure 4-2. Operational Flow Chart, Run/First Seek 



CARRIAGE MOVES BACK 
TOWARD TRACK AT A 
CONSTANT SPEED 



YES 



NEXT TRACK COUNTING 

PULSE RESETS CAR 

TO 





YES 



FILE OPERATIONAL 
READY LIGHT ON 



END 
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UNIT IS OPERATIONAL 
ADDRESS DATA AND A 
SEEK COMMAND HAVE 
BEEN ISSUED 



CYLINDER ADDRESS IS 

STROBED INTO NAR BY 

SEEK PULSE 




RESET SEEK 

INCOMPLETE TIMER 

(200 ms) 



NEW ADDRESS COMPARED 
WITH CAR. DIRECTION 

AND VELOCITY 
INFORMATION GENERATED 
BY D/A IS SENT TO PCM 



CARRIAGE MOVES UNDER 
VELOCITY CONTROL 




YES 



COARSE LOOP SERVO 

DEENGERGIZED. FINE 

LOOP SERVO (DETENT) 

ENERGIZED 



START SEEK 
COMPLETE TIMER 



SERVO MOVES IN 
A DIRECTION TO 
REDUCE DETENT 
SIGNAL TO VOLTS 



SUM TEMPERATURE 

COMPENSATION 

WITH DETENT 



SERVO MOVES IN 
A DIRECTION TO 
INCREASE DETENT 
SIGNAL TO VOLTS 



CARRIAGE SETTLED 




SEEK COMPLETE 

ISSUED 2 ms 
AFTER DETENT 
ENERGIZED 



END j 



YES ^ 


SEEK INCOMPLETE 
ISSUED. CARRIAGE 






DETENTS AT ITS 
PRESENT POSITION 






' ' 






NEXT SEEK PULSE 

RESETS SEEK 
INCOMPLETE LINE 






■ ' 






CONTROLLER 


. / 




ISSUES 
ADDRESS CLEAR 


* \ 



o 
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*203 for 100 TPI drives 



Figure 4-3. Operational Flow Chart, Programmed Seek 
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( START J 



' ' 


UNIT 'selected- - 




HEAD SELECTED 


' ' 


DISK SELECTED 


' 


W - 





WRITE OPERATION/ 
EDGE ERASE 
ENABLED 




YES 



REDUCE WRITE 
CURRENT 14 




*128 for 100 TPI drawings 
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Fiqure 4-4. Operational Flow Chart, Write Mode 
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f START J 



UNIT SELECTED 



HEAD SELECTED 



DISK SELECTED 



READ OPERATION 
BEGINS 




READ DATA (DOUBLE 
FREQUENCY) FROM R/W 
BOARD SUPPLIED TO 
I/O CONNECTOR 



READ OPERATION 
COMPLETE 



READ DATA (DOUBLE 

FREQUENCY) SUPPLIED 

TO DATA 

DISCRIMINATOR 



DISCRIMINATED DATA 

FROM DTB 

SUPPLIED TO I/O 




YES 




READY LIGHT OFF 




' r 




RESET UP-TO-SPEED 

FLIP FLOP 

CARRIAGE RETURNS HOME 

AT A CONSTANT SPEED 











BEGIN 10-SECOND 
DELAY 



STOP LIGHT ON. 
LATCH ASSEMBLY 
ACTUATES 



REMOVE/REPLACE 
CMIII CARTRIDGE 



END 



END 
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Figure 4-5. Operational Flow Chart, Read Mode 
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Figure 4-6. Operational Flow Chart, Stop 
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5.1 



SECTION 5 
CIRCUIT OPERATION 



GENERAL 



O 



THREE INPUT AND GATE 



5.2 



The electronic circuits of the Disk Cartridge Drives have been 
designed for high reliability and ease of maintenance. The cir- 
cuit cards have test points located at strategic electrical loca- 
tions within the circuits providing a rapid point-to-point signal 
tracing technique which isolates a malfunction to a particular 
circuit card. 

LOGIC SYMBOLS 



O 



O 



THREE INPUT NAND AND GATE 



TWO INPUT AND GATE 



The logic symbols used in this subsection are illustrated in 
Figure 5-1. 





INVERTERS 



3>- 




TWO INPUT NAND GATES 
OR LINE DRIVERS 



O- 




TWO INPUT NOR GATES 



J Q 



^ 



Krd 
37 







CL 



CD'' 
"5- 



RD 



FLIP FLOPS 



VOLTAGE COMPARATOR OR 
OPERATIONAL AMPLIFIER 



DIFFERENTIAL AMPLIFIER 



ONE SHOT 



Figure 5-1. Logic Symbols 
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5.3.1 



This subsection contains 
interconnection diagram, uiui- 
schematic. The logic on each 
in a particular sequence, rat 
logic physically located on t 



a functional 
block diagram 
each board is 
rather than > 
" ^"he board. 



cription of the drive 
,nd each circuit board 
fscribed as it is used 



des 
and 
described as it is used 
simple description of 



206 Interconnection Diagram 

a. Sheet 1 of 2 

The interconnection diagram shows all cable connectors used 
in the drive assembly to interconnect PC boards and com- 
ponents. This drawing should be referred to any time a 
signal is being traced from one PC board to another on the 
drive in conjunction with the Mother Board schematic. (See 
Fi gure 5-2) . 
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IT 
S 

o 



PROD BEL 
A ECN 5826 



^, 



%' 




TERMINAL ARRANGEMENT 
SWITCHES 55, S8 



SLB 
302797 



DTB 
302445 



C5B 
302803(183) 



DCB 
30279a 



PI9 










I/O BOARD 
302788 


J2I 




J22 
P22 






P2I 









caisr CHAIN 



I/O 
CONNECTORS 



NOTES: UNLESS OTHERWISE SPECIFIED 

rn SHOWN WIRED FOR 120V INPUT SEE 
TABULATION 

fT| CABUCITOR USED ON 2aOO PPM MiCHINES 

ONLY IN SERIES WITVI MOTOR LEAD 
3. REFERENCE DOCUMENTS. 

FOR HARNESS ASSV SEE DWG 
FOR DISK DRIVE ASSY SEE DWG. 
FOB OPTIONALS SEE TACD 



20- 0OI0S7- 0O2 (1500 RPm) 
2O-0OIO6B-0O2 (2400 RPM) 



20- 001067- OOI (1500 RPMl 
20-OOlOSa-OOI (2400RPM) 



READ/WRITE HEAD ASSEMBLIES 



20-001067-002 (1500 RPMl 
20-0OI068-CO2 (2400RPM') 



2O-00I067-0OI (ISOORPM^ 
2O-0OI068-00I (2AOORPM) 




Figure 5-2. 206 Interconnection Diagram, Sheet 1 of 2 
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b . Interconnection Diagram, Sheet 2 of 2 

The incoming AC power RFI filtered in the relay module is 
shown on sheet 2 of the interconnection Diagram. (See 
Figure 5-3). The components contained in the relay module 
are identified in the diagram by a heavy dark line. These 
components consist of the RFI filter, the main line fuse, 
motor start relay K2 , and diode rectifiers CRl and CR2. 
The filtered AC power is then applied through the connector 
Ji-2 to the drive Power Switch, SI (pin 2), and finally to 
the primary of transformer Tl. 

5.3.1.1 Transformer Interconnection 

A transformer connection chart shown in the bottom right-hand 
corner of the diagram indicates the various connections which 
may be applied to the transformer. The transformer is shown 
wired for 120-volt input. The voltages applied to Tl (100, 
120, 200, 220, or 230/240 volts) determine how the transformer 
must be jumpered. Jumpering is identified on the drive by the 
center three digits of the serial number as shown in the tab- 
ulation below. The output of Tl at pin 3 will be 120 volts 
which is used by the drive spindle motor. 



+ 24 volts to the hCM on p2-i ana -d.'* voixs xo vc-^. inese 
voltages are used on the PCM to develop regulated +15, -15 and 
+5 volts. 



5.3.1.4 Dynamic Brake 



The motor switch, when turned to the OFF position, activates 

the Dynamic Brake assembly at zone D4. The Dynamic Brake assembly 

is turned on for 12 seconds whenever the motor switch is turned 

off due to the action of the stop signal on P2 pin 6. This 

stop signal turns Ql on which supplies a ground to one side of 

the motor (Ml). The other side of the motor is supplied w 

+24 volts D.C. through S2 pin 3. When the stop timer runs 

Ql is disabled and current flow removed from the motor. 



out 



Serial Number 



Vol tage 



-009 


-019 


-029 


-039 


-049 



120 


100 


200 


220 


230/240 



5.3.1.2 Spindle Motor 



Tl, pin 6 is applied to the spindle motor 
When S2 is energized, power is switched to 
switch, S8. When S8 is open, 120 volts 
motor start relay K2 . K2 supplies 120 
winding (red) of the drive motor (Ml) for 
approximately 2 seconds, and 120 volts to the sustaining lead 
(blue). Return for the motor current is on pin 4 of the tranS' 
former Tl. 



The 120 volts from 
Start switch, S2. 
the pack interlock 
are applied to the 
volts to the start 



5.3.1.3 Power Control Module 

The diode bridges CRl and CR2 receive their voltages from the 
secondary of transformer Tl. CRl provides a rectified +12 
volts to the Power Control Module (PCM) at P2-15. CR2 provides 
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Figure 5-3. 206 Interconnection Diagram, Sheet 2 of 2 
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Sheet 1 of 2 

The interconnection diagram shows all cable connectors used 
in the drive assembly to interconnect PC boards and com- 
ponents. This drawing should be referred to any time a 
signal is being traced from one PC board to another on the 
drive in conjunction with the Mother Board schematic. (See 
Figure 5-4). 
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Figure 5-4. 306 Interconnection Diagram, Sheet 1 of 2 
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5.3.2.1 



5.3.2.2 



b. Interconnection Oiaaratn. Sheet 2 of 2 

The incoming AC power RFI filtered in the relay module is 
shown on sheet 2 of the Interconnection Diagram. (See Fig- 
ure 5-5). The components contained in the relay 
identified in the diagram by a heavy dark line, 
ponents consist of the RFI filter, the main line 
start relays Kl and K2, and diode rectifiers CRl 
The filtered AC power is then applied through the 



module are 
These corn- 
fuse, motor 
and CR2. 
connector 



Jl-2 to the 
the primary 



drive Power switch, SI (pin 2), and finally to 
of transformer Tl. 



Transformer Interconnection 

A transformer connection chart shown in the bottom right-hand 
corner of the diagram indicates the various connections which 
may be applied to the transformer. The transformer is shown 
wired for 120-volt input. The voltages applied to Tl (100, 120, 
200, 220, or 230/240 volts) determine how the transformer must 
be jumpered. Jumpering is identified on the drive by the cen- 
ter three digits of the serial number as shown in the tabulation 
below. The output of Tl at pin 3 will be 120 volts which is 
used by the drive spindle motor. 



Se.L] A^ Num ber 
-009 
-019 
-029 
-039 
-049 



Vol_tage 

120 

100 

200 

220 
230/240 



Spindle Moto r 



The 120 volts from Tl , pin 3 are applied to the spindle motor 
start switch, S2. When S2 is energized, power is switched to 
the pack interlock switches, S8 and S9. When S9 is open and 
S8 is closed, 120 volts are applied to the motor start relay 
K2. K2 supplies 120 volts to the start winding (red) of the 
drive motor (Ml) for approximately 2 seconds, and 120 volts to 
the the brush motor relay Kl . 



5.3.2.5 



5.3.2.6 



of K2 and energizes the start winding. As the motor runs up to 
speed, the run winding current drops and the contacts open. This 
start-up cycle takes approximately 2 seconds from switch-on. 



5.3.2.4 Brush Motor 
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Power Control Module 



5.3,2.3 Kl and K2 



The diode bridges CRl and CR2 receive their voltages from the 
secondary of transformer Tl . CRl provides a rectified +12 volts 
to the Power Control Module (PCM) at P2-15. CR2 provides +24 
volts to the PCM on P2-1 and -24 volts to P2-9. These voltages 
are used on the PCM to develop regulated +15, -15, and +5 volts. 

Dynamic Brake 

The motor switch, when turned to the OFF position, activates 
the Dynamic Brake assembly at zone D4. The Dynamic Brake assembly 
is turned on for 12 seconds whenever the motor switch is turned 
off due to the action of the stop signal on P2 pin 6. This 
stop signal turns Ql on which supplies a ground to one side of 
the motor (Ml). The other side of the motor is supplied with 
+24 volts D.C. through S2 pin 3. When the stop timer runs out 
01 is disabled and current flow removed from the motor. 



Motor start relays Kl and K2 have their (low impedance) coil 
between pins 3 and 4 and their contacts between pins 2 and 4. 
The contacts close as the coil current goes above 5 amps and 
open as the coil current drops below 4.25 amps. The heavy cur- 
rent surge in the motor run wi ndi ng--wh i ch occurs at switch-on 
because the armature is not rotat ing--cl oses the relay contacts 
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Figure 5-5. 306 Interconnection Diagram, Sheet 2 of 2 
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As shown in Figure 5-6, the Mother board is the principal means 
of interconnection for the drive. The Mother board contains 
connectors for the six logic cards contained in the card cage 
as well as connectors for the I/O board, PCM, Sector Transducers, 
Detent Assembly, Velocity Transducer, Thermistors, and Read/Write 
board. The Mother Board schematic is shown in Figure 5-6. This 
schematic should be referred to any time signal tracing is done 
from one logic board to another or from mechanical assembly to 
logic boards. 



5-10 




i9B 
■ ISA 

194 
ISB 

13a 



I5B 
IIA 



I4B 
MA 



(9A 
MB 



IIB 
I6A 

iTB 

20fl 

Z3B 

25Bt 

Z£B 

22A 
JIA 

en 



Z8A 

2BB- 

27A 

26A- 

26B 

Z5A- 

34A- 

SO*. 

Z9A 

J9B 

30B 

3IB 

3IA 

32A 

S5A 



lOB 
fA 
9B 



AUTO RECAL l-l 



IPX nCD HOT-CH>f^ 



EMERGENCY 
RETRACT t-1 
ADD CLEAR (-1 



CLEAR HARM 



CL SEEK INC 1-1 



IPX REM NOTCH (41 



IPX REM 05 f-1 



NO SECTORS 1-1 



OPERATIONAL (+1 



SEEK COMPn-1 



SEEK INCLI-1 



SET SEEK INCL I 



PART DETENT M 



CLEAR PQWERl-1 



EMERSENCr RerftACT l-l 



JZt 



JZ 



►5V PRESENT 



IPX FXP OS l-l 



TRACK iOO (-1 



^ 



-rqV 



PrSK STOP C-1 



IPX FXD NOTCH (■*■) 



S 



BRAKE M 
MOTOR RELAY 



JZ 



ftNj^LOG GND 



ftNAI 



EMERGENCY BETR&CT t-^ 



ANALOG GMD 



zz 



DETENT DIODES 



ANALOG &ND 



EMERGENCY RETRACT M 



OVER COMP f-1 



SETTLE WrNDOW ti-1 



PCWER ON M 



tDX REM NOTCH h4 



IPX REM OS <-> 



SERVO BlAS<-% 



SERVO INIT !-■■ 



REVERSE DIRECTION t-1 



DISK SEL REMcf-^ 



SECTOR ftPDR 16 (-^ 



IPX FXD/ SECTOR ADDR 5 c-l 



WR~ INHBD t+1 



IPX rem/sector a~dr a m 



SECTOR FXD / SECTOR ADDR 2 (-1 



SECTOR REM /SECTOR ADDR 1 1-1 



QVERCOMPfeCAR HOMg t-1 



PF WRT DATA (- 



WRITE DATA-*- 



EMERGENCY RETRACT H^ 



NAR3Z+ 



HP SEL E>TM [4-1 



DF WRITE DATA M 



WBlTE- INHBP <-) 



AC POWER LOSS f*> 



BRUSH HOMEt+^ 



Kl 



COMPARATOR ENA(-f^ 



a 



CAR HOME (-1 



-^ 



"^ ^ POWER ON <-^ 
5 



CAR H <+), 



ANALOS TRACK 



THERMSTR RD 



THERMSTR TRCAST 



THERMSTR RTN 



&AIN_CONTC-l 



THERM OETENT A 



THERM DETENT B 



SERVO INIT (-1 



THERMSTR CAST 



THERMSTR C RTN 



r?M 



SERVO DIRECTION F (4-) 



MOTOR ON W 



DISK SEL REMH^ 



CQ 



CURRENT FEED BACK 



UNIT SEL t+1 



cS 



UNIT SELW 



-& 



DETENT PULSE 



■a 



<^ 



r>i 



2 

w 



R/WB 






TZ 



ANALOG GND 



H 



"^ 



■r: 



t: 



READ DATAi- 



L5B NfiR m 



THERMAL COMP 



DETENT DRIVE 



SERVO AMP 



m 



zz 



DETENT ANALOG 



-Q 



NAR Z5& M 



zz 



t 



t: 



■n 



I iOw|ow|B79|wfl|«c|o«lo»|o»|w»|0 



irea p«(TC«toei*iiPfiNGNC 



NOHENCtAnjnEMDESCnPnOlt/WTBWl 



■ DC ii-z-rfc 



COMPUTBl PnOOUCre DMSION 



SCHEMATIC 
MOTHERBOARD 



^I r7~2 i r303i82 |i?^ 



A 



Figure 5-6. Mother Board Schematic 
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5.3.4 



Funct ional Block Diagra m 



5.3.4.5 Unit/Disk/ Head Selection 



5.3.4.2 



A block diagram of the drive is shown in Figure 5-7. Board 
name letters are shown on the blocks so that sections of the 
block diagram may be located on board schematic diagrams. 



5.3.4.1 Car riage Po sition 



The position of the carriage is maintained on the Servo Logic 
board. Carriage position is stored in complement form in the 
Cylinder Address Register (CAR). The Detent Assembly on J6 pro- 
vides signals which are used to count the CAR up, or down, in 
relation to carriage movement. The CAR and the New Address Reg- 
ister (NAR) are summed on the SLB to develop a carriage drive 
voltage that is proportional to the distance the carriage is re- 
quired to travel. The CAR counts down when the carriage moves 
to higher-numbered tracks. The Phase Detect circuits (on the 
SLB) determine whether the carriage is being driven toward higher- 
numbered tracks (count-down) or toward lower-numbered" tracks 
( count- up ) . 

New Address 

The New Address Register (NAR), on the I/O board, is set by the 
Controller. The new address from the NAR is digitally added to 
the CAR, which is in one's complement form. The sum is used to 
address a pair of ROM's. The ROM outputs are operated in a D/A 
configuration. The error signal used to position the carriage 
is derived from these ROM outputs. 



5.3.4.7 



5.3.4.3 Operational Status 
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5.3.4.4 Index/Sector Detection 



Both the fixed disk and the removable disk have notches in their 
sector rings. These notches are detected magnetically. The in- 
dex and sector pulses are separated by the pulse separation logic 
on the DCB and are then sent to the Controller via the multiplex- 
ing logic on the I/O board. 



The Controller can select the particular drive, (from a daisy 
chain), the fixed or removable disk, and the top or bottom read/ 
write head for that disk. The processed signals for disk and 
head selection are decoded by the Head Select circuits on the 
R/WA board to actuate a specific head for a read or write opera- 
ti on . 



5.3.4.6 Read or Write 



The Read/Write and Head Select circuits are shown 
Write Amplifier schematic. The signals read from 
amplified by the Read Data Amplifier contained on 
The R/W data are formatted by the Data Translator 
necessary. The recovered data and the data clock 
the Controller. 
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5.4 CIRCUIT CARDS 

The Disk Drives contain the following circuit cards. 

Power Control Module (PCM) 
Input/Output Board (I/OB) 
Drive Control Board (DCS) 
Control Sector Board (CSB) 
Servo Logic Board (SLB) 
Servo Analog Board (SAB) 
Temperature Compensation Board (TCB) 
Read/Write Module (R/W) 
Data Translator Board (DTB) 

5.4.1 Powe r Control Module (P CM) 

The PCM contains +15, -15, and +5-volt regulators, the servo amp- 
lifier, and drive interconnection circuitry. (Refer to Figure 
5-8.) 

5.4.1.1 ±15-Volt Regulator Circuit 

The ±15-volt regulator (IC 3j is located at coordinates D6 in 
Figure 5-6. The +15 volts are developed from the +24 volts 
applied to IC 3-1. Regulated -15 volts are develooed from the 
-24 volts applied to IC 1-3, which is the -15 volt regulator. 
The 15-volt regulators are adjustable and should be adjusted to 
15 ±0.1 volts. 

5.4.1.2 +5-Volt Regulator Circuit 

The +5-volt regulator (IC 2) is located at coordinates D3 in Fig- 
ure 5-8. IC 2 is a 723 adjustable voltage regulator with emitter 
follower Q12 and current driver Q16. Output of the +5-volt reg- 
ulator should be adjusted to +5 + 0.1 volts. The +5-volt supply 
is short-circuit protected by foldback limiting circuitry associ- 
ated with the 723 regulator. 

5.4.1.3 Servo A mplifier 

The Servo Amplifier circuit is located at coordinates E through H 
in Figure 5-8. The servo amplifier is a DC amplifier driving the 
voice coil at connector J15 (referred to as positioner coil in 
the schematic) with an output signal between +24V and -24V. The 
+24 or -24 volts supplied to the amplifier is developed by diode 
rectifier, CR2 in the relay module. The driving current is ap- 
plied to the voice coil on pins 3 and 4 of connector J15. Pins 6 
and 7 of J15 are the return current path from the voice coil. 
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is +24 volts output from J15-3. When Servo Input 
-6 volts, there is -24 volts output from J15-3. When 
Amp is at ground, J15-3 is at ground. The unregulated +24 
from diode rectifier CR2 is applied to the PCM at J2-1 and 
with Fl (4ASB). The +24 volts through Fl is applied to 
transistors Ql , Q3, Q4 , Q6, Q8, and Q18. 



The -24 volts applied to the voice coil is the unregulated -24 
volts from diode rectifier CR2, This voltage is applied to the 
PCM at J9 and is fused by F2 (4ASBj. The -24 volts through F2 
is applied to power transistors Q2, Q5, Q7, 09, and 019. Current 
feedback, derived from the 0.1-ohm series resistor R20 to IC 6A-2 
in the Servo Analog board, ensures that the voice coil is current 
dri ven . 
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5.4.1.4 Drive Status Circuitry 




The three control signals CAR Home 
Home (+) are developed by switches. 
J16-31 is developed by the Carriage 
level when the carriage is at home. 



), Motor On (-), and Brush 
The CAR Home (-) signal at 
Home switch and is at ground 
The Motor On signal at J16- 



25 is developed by the Start/Stop switch and is at ground level 
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Figure 5-8. Power Control Module Schematic 
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when the Start/Stop switch is set to the Start position. The 
Brush Home signal at J16-23 is always at a positive level be- 
cause there is no brush motor in a 206 drive. 

The final signal developed on the PCM is AC Power Loss. This 
signal is generated by transistor Q17 located at coordinates CI 
in Figure 5-8, 017 is biased such that if the +12 volts applied 
drops below 8 volts, 017 turns off, and AC Power Loss is gener- 
ated. AC Power Loss high causes a low velocity head retract. 
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Figure 5-8. (Repeat) Power Control Module Schematic 
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5.4.2 Input/Output Board (I/OB) 

The basic function of the I/O board 
drive and the Controller. Commands 
ceived on IC's 20, 21, 22, and 23. 
11, 12, and 13 send status and data 
commodate the various 
designed into the I/O 
5-10 and Table 2-1. 



Control lers , 
board; these 



is to interface between the 
from the Controller are re- 
Line drivers IC's 8, 9, 10, 
to the Controller. To ac- 
optional jumpers have been 
jumpers are shown in Figure 



5.4.2.1 Input/Output Board, Sheet 2 of 3 . 

IC's 18 and 19 are the New Address Register (NARj. (See Figure 
5-9). The NAR receives the address input lines from the Con- 
troller on IC's 22 and 23. This new address is strobed into the 
NAR with a Seek pulse from the Controller which is received by 
the drive on IC 22-5. The Seek pulse is Anded with PART DETENT 
(+) on IC 6-2 to ensure that a new Seek operation cannot be 
started until the previous Seek terminates. The NAR output is 
applied to J19, the Mother board connector, for interconnection 
with the Servo Logic board. The Servo Logic board contains the 
Cylinder Address Register and circuitry which will compare the 
sum INAR plus CAR) to develop servo drive. 

The NAR is also compared on IC's 1 and 2 with a hard-wired ad- 
dress of 407. Any address larger then 407 will cause IC 1-15 to 
be low: this output is Illegal Address. IC 3 is fired with each 
pulse for 23 microseconds to allow the address lines time to set- 
tle. IC 3-10 is then fired for 2.3 microseconds which establishes 
the pulse width of the Illegal Address, IC 6-8, and Address Ack- 
nowledge, IC 6-11, status lines. These lines will be a level if 
jumpers E5 to E6 are not connected. 

The output of IC 9-3 (Ungated Attention) will be true due to 
either a Seek Incomplete (IC 7-1) or a Seek Complete (IC 7-2). 
Both Seek Complete and Seek Incomplete are developed on the Drive 
Control board. The jumper pins 22 through 27 control the data 
path; these jumpers are shown in Table 2-1. 
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Figure 5-9. Input Output Board Schematic, Sheet 2 of 3 
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5.4.2.2 Input/Output Board. Sheet 3 of 3 . 

5.4.2.3 Index and Sector Multiplexing 

Index and sector multiplexing is accomplished on the multiplexer 
chip IC 17. (See Figure 5-10). In the multiplex mode of opera- 
tion, selected by connecting a jumper from E48 to E49, the out- 
puts from IC 11-5 (Index Pulses) and IC 10-5 (Sector Pulses) are 
from the fixed disk when pin 1 of the multiplexer IC 17 is low, 
and from the removable disk when IC 17-1 is high. 

When multiplex has been selected by jumper E48 to E49, IC 12-5 
is connected to output Illegal Address (jumper E40 to E4i), and 
IC 13-5 outputs Address Acknowledge (jumpers E43 to E44 and E46 
to E47). The multiplexer IC 17 operates by connecting pins 2 to 
4, 5 to 7, 14 to 12, and 11 to 9 when pin 1 is low, and pins 3 to 
4, 6 to 7, 13 to 12, and 10 to 9 when pin 1 is high. 



When multiplex is not used (no jumper E48 to 
fixed disk index pulses (jumper E39 to E41), 
fixed disk sector pulses (jumpers E42 to E44 



E49) , IC 12-5 outputs 
and IC 13-5 outputs 
and E45 to E47). 



An Illegal Address is defined as being an address larger than 407. 
Any address presented to the drive by the Controller larger than 
407 will drive IC 12-5 low. A Legal Address is defined as an ad- 
dress between and 407 inclusive, and will cause Address Acknow- 
ledge to be true, i.e., IC 13-5 is low, 

IC's 9 through 13 are all line drivers to the Controller. IC's 
16 and 20 invert the head select and disk select lines such that 
any level may be used on the I/O line to select top or bottom. 
See Table 2-1 for head and disk select jumpers. 

The Unit Select switch is shown in Figure 5-10 at coordinates H7. 
This is a four-position switch that is used to select the disk 
file address. The output of IC 20-10 is low when true, and IC 20- 
12 is high when true. Unit Select is used to gate the input and 
output lines within the drive. 
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Figure 5-10. Input/Output Board Schematic, Sheet 3 of 3 
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The Drive Control board has several functions. It receives 
index/sector information, generates the up-speed signal, and 
provides the sequential logic for loading the heads. It es- 
tablishes that temperature compensation is within limits prior 
to initiating Ready and provides the servo Initialized signal. 
The Drive Control board is illustrated in Figure 5-11. 

5.4.3.1 Index and Sector Circuitry 

The Index and Sector circuitry consist of IC's 1 through 5 lo- 
cated at the top of Figure 5-11. The Index and Sector circuitry 
amplify and shape the pulses from the index/sector transducers, 
and monitor the rotational speed of the disks. 

The raw index and sector waveform from the fixed disk transducer 
is applied to pin 5 of the Mother board connector, and can be 
monitored on test point 1. While monitoring TPl , the expected 
output from the transducer is from 200 to 600 millivolts measured 
base-to-peak. 

The raw index and sector waveform from the removable disk are 
first fed via pin 6 of the connector, and jumper pins El to E3, 
to the Processing Amplifiers IC's 8-7 and 8-1. 

This is necessary because front-loading disk cartridges have slot- 
ted aluminum alloy hubs. The output waveform, caused by eddy- 
current effects in the magnetic transducer, is smaller in ampli- 
tude and has different characteristics from that obtained from a 
slotted magnetic-alloy hub. 

The output waveform from the processing amplifier is similar in 
character to that obtained from the fixed disk transducer on the 
magnetic hub and is fed via jumper E4 to E2. It can be monitored 
at test point 2, and should be at least 0.5 volts base-to-peak. 

The raw index and sector waveforms are applied to voltage compar- 
ators IC's 4 and 5. The outputs of IC's 4 and 5 are applied to a 
series of one shots which discriminate the index pulses from 
sector pulses. The index pulses and sector pulses are then output 
to the Controller on separate lines. IC's 1 and 3 and the one 
shots are used to discriminate index and sector pulses for the 
removable disk. IC 2 is the one shot used for the fixed disk. 
For a 206 drive, El is jumpered to E3, and E4 to E2. 

There is an additional one shot, IC 1-7, which is used for the re- 
movable disk. This is an adjustable one shot and is used to de- 
lay the index and sector pulses prior to firing the first one shot 
in the chain. This is necessary to provide compatibility from 
drive to drive as there may be a difference in the mechanical po- 
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Figure 5-12. Index/Sector Timing 
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Figure 5-11. Drive Control Board Schematic 
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IC 1-7 times out, the 7 20 -nanosecond one 
Then, 720 nanoseconds later when the one 
microsecond one shot, IC 3-10, is fired, 
line four of the timing chart. 
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5.4.3.2 Up-Speed 



The firing time of IC 3-6 establishes the minimum time period be- 
tween two consecutive index pulses. When the drive is rotating 
at 75 percent of speed, index pulses occur at a rate fast enough 
to retrigger the up-to-speed one shot with each index pulse and 
maintain the output pin 6 at a high level. If the speed of the 
drive drops below 75 percent, IC 3-6 will not remain at a high 
level. Each time the output of 3-6 goes low, the up-to-speed flip 
flop on the control sector will be reset. Before the up-to-speed 
flip flop can be set again, the up-to-speed one shot must be high 
for an additional 10 seconds. 

The "no sectors" is selected on the I/O board by installing a jum- 
per between pins E37 and E38. This allows the up-to-speed one 
shot to trigger once e\/ery rotation of the disk when there is only 
a single slot. Normally, the gating looks for an index pulse be- 
tween two sector pulses. 



5.4.3.3 Head Load Logic 



When power is turned on 
On (-), pin 20 is false 
This condition holds IC 
direction signal to the 



and the disk is coming up to speed, Power 
(+) which holds IC's 12-5 and 12-9 reset. 
10-8 high, which in turn gives a forward- 
servo (pin W). Servo Bias is held off by 



IC 10-3 being low. (See Figure 5-13.) 

When Power On goes true. Servo Bias is turned on and the carriage 
moves forward. When the zero signal (pin 14) goes low, IC 12-5 
is set via pin 4. This condition causes IC 10-8 to send reverse 
direction to the servo. The carriage reverses direction. 
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Figure 5-13. Head Loading Sequence 
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Figure 5-11. (Repeat) Drive Control Board Schematic 
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The zero sional channes state to hi'^h as it "assss zero in this 
direction and enables IC 11-13. Thus, the next count-down pulse 
sets IC 12 through pin 10. The servo Initialized signal (pin S) 
goes true (low) via IC's 16-8, 9, and 10, putting the servo in a 
normal operating mode. Notice that the same sequence is initial' 
ized with an Auto Recall or Address Clear. A timing diagram for 
the head load sequence is included in Figure 5-13. 

5.4.3.4 Seek Compl ete/ Incompl ete Logic 
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Seek Complete timing diagram. This 
Address or temperature compensation 



IC 19 at coordinates F4 forces a check of temperature compensa- 
tion required at track 400 after the heads have loaded. If 
greater compensation is required than the circuit is capable of, 
Overcomp on pin 3 is developed, preventing a seek complete and 
thus ready from being developed. Once the temperature of the 
unit stabilizes, the final flip flop (IC 19) sets and ready is 
devel oped . 
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Figure 5-14. Seek Complete Timing Diagram 



At the beginning of a Seek, the IC 13 timer at zone B6 is fired. 
If, at the 330-millisecond timeout, the carriage is not at the 
address, the timer fires, setting IC 14 (coordinates B6) causing 
a Seek Incomplete (pin 7). 

In normal operation, the At Address and Settle Window signals 
will go true when the carriage arrives at the correct position. 
After a 6 . 8-mi 1 1 i second timeout, pin L (Seek Complete) will go 
true. 
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Figure 5-11. (Repeat) Drive Control Board Schematic 
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The Control Sector board generates the following signals: Power 
On (-), Stop (+), Emergency Retract (-), and Sector Address lines 
2^ through 24. The Control Sector Board schematic is shown in 
Figure 5-15. 



5.4.4.1 Power On 



The Power On (-) signal, IC 10-4, is used to initiate the head 
load seouence and is generated when the motor is on, (Motor On (-), 
IC 9-3); the brushes are home (Brush Home (+), IC 9-11); the drive 
is up to speed (UPS (+), IC 9-10); and Clear Power (+) (IC 11-12) 
is not true. 

NOTE 



Brush Home 
206 drive. 



(+) is always positive for a 



When the above conditions are true, a 10-second timer, IC 5-3, is 
started and 10 seconds later a clock is provided to set the up-to- 
speed flip flop, IC 8-5. With the up-to-speed flip flop set, 
Power On (-) is developed which will initiate the head load. 

5.4.4.2 Stop (+) 

Stop (+), IC 6-6, is the signal that causes the stop light to 
light on the front panel and energizes the door-locking solenoid. 
Stop (+) is generated whenever the motor has been turned off 
(Motor On (-), IC 9-2); the carriage is at home (CAR Home (+), 
IC 9-1); and the Brush Home (+) signal is positive, IC 9-13. 
These conditions start the 555 timer, IC 4-3, and 12 seconds later 
when IC 4 times out, it will set the stop flip flop, IC 8-9. 

5.4.4.3 Emergency Retract (-) 

The Emergency Retract signal at zone B2 of Figure 5-15 is used for 
two purposes; one, to cause the heads to retract in case of a pow- 
er supply failure and two, to prohibit the heads from loading in 
case of a servo board not being properly installed. 

Power supply failure detection is implemented with the voltage 
divider network of Ql . A servo board improperly installed is de- 
tected by routing the Emergency Retract signal through the Temper- 
ature Compensation board. Drive Control board. Servo Logic board. 
Servo Analog board, and the I/O board. 
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Figure 5-15. Control Sector Board Schematic 
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5.4.4.4 Sector Address Counter 

There are two Sector Counters, one for the fixed disk (IC 17) and 
one for the removable disk (IC 18). The Sector Address Counters 
are reset on the first sector pulse following index and each sec- 
tor pulse advances the counter on the leading or trailing edge of 
the sector count. This is selected by the option jumper as shown 
in Table 2-6. 



The output 
21 , and 22, 
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of the fixed 

The output 

IC's 20, 23, 



disk sector counter is applied to IC's 20 
of the removable disk sector counter is 
and 24. The outputs of these gates are 



tied together as wi red-Or-gates . The enabling signal that gates 
either the removable disk sector counter or the fixed disk sector 
counter to the output line is Disk Select Anded with Unit Select 
on IC 19. The operation of the fixed disk sector counter is iden- 
tical to the removable disk sector counter, therefore, only the 
removable disk sector counter will be covered. 
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Figure 5-16. Sector Counter Outputs 
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Figure 5-15. (Repeat) Control Sector Board Schematic 
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5.4.5 Control Sector Board (CS B) 48-Sector 

The main purpose of the 48-sector Control Sector board is to 
generate the 48th sector pulse. (See Figure 5-17.) The cart- 
ridge used in conjunction with this board contains only 47 
sector notches; the 48th needs to be generated electronically 



5.4.5.1 Power On 



The Power On signal, IC 14-6, i 
sequence and is generated when 
IC 12-3; the brushes are home, 
drive is up to speed, UPS (+), 
IC 13-12, is not true. 



s used to initiate the head load 
the motor is on. Motor On (-), 
Brush Home ( + ) , IC 12-11 ; the 
IC 12-10; and Clear Power (+), 



Brush Home 
206 drive. 



NOTE 



(+) is always positive for a 



When the above conditions are true, a 10-second timer, IC 9-3, 
is started and 10 seconds later a clock is provided to set the 
up-to-speed flip flop, IC 11-5. With the up-to-speed flip flop 
set. Power On (-) is developed which will initiate the head load. 

5.4.5.2 Stop {+) 

Stop (+), IC 15-8, is the signal that causes the stop light to 
light on the front panel and energizes the door-locking solenoid. 
Stop (+) is generated when the motor is turned off, Motor On (-), 
IC 12-2; the carriage is at home, CAR Home (+), IC 14-1; and the 
Brush Home (+) signal is positive, IC 12-13. These conditions 
start the 555 timer IC 8-3 and 60 seconds later, when IC 8 times 
out, it will set the stop flip flop, IC 11-9. 

5.4.5.3 Emergency Retract (-) 

The Emergency Retract signal at zone B2 of Figure 5-17 is used 
for two purposes; one, to cause the heads to retract in case of 
a power supply failure and two, to prohibit the heads from load- 
ing in case of a servo board not being properly installed. Power 
supply failure is accomplished with the voltage divider network 
of Ql. A servo board improperly installed is detected by routing 
the Emergency Retract signal through the Temperature Compensation 
board. Drive Control board. Servo Logic board. Servo Analog board, 
and the I/O board. 

5.4.5.4 Index and Sector Development 

Index and sector detection for the removable disk is accomplished 
by IC's 3, 4, 6, and 7 for the removable disk and IC's 1, 2, 5, 



and 7 for the fixed disk. The theory of both circuits is the 
same; theory for the removable will be covered. (See Figure 
5-17.) 




Every index pulse output from IC 6-3 fires IC 3-6 for 210 micro- 
seconds. IC 3-6 establishes the delay between the index pulse 
and the 48th sector pulse. When IC 3-6 times out, IC 3-9 is 
triggered for 4.6 microseconds which Ors the 48th sector pulse 
on IC 6-10 with the other 47. 
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Figure 5-17. Control Sector Board 48-Sector Schematic. 
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5.4.6 Servo Logic Board (SLB) 

The major function of the Servo Logic board is to store the car- 
riage track address and perform the arithmetic necessary to sup- 
ply a servo drive signal to the Servo Analog board. (See Figure 
5-18). The track address is stored in IC's 16, 17, and 18: the 
Carriage Address Register (CAR). The track address is stored in 
the CAR in one's complement form. With a track address of zero, 
all output pins from the CAR are true. 

5.4.5.1 Track Counting Circuit 

The track counting circuit consists of IC's 1, 2, 5 and 11 located 
at coordinates G7 in Figure 5-18. The function of the counting cir- 
cuit is to develop count up or count down pulses for the carriage 
address register as each respective track is crossed. 

Whenever the carriage is moving the detent pulse is developed 
which is high once for each track crossed. The track counting 
circuit develops either count-up pulses on the output of IC 11-8 
or count-down pulses on the output of IC 11-11. When moving 
forward IC 22-6 is at a high level enabling count up pulses from 
IC 11-8 which counts the cylinder address register down by one 
for each pulse developed. 

The Carriage Address Register on the 206 drive is maintained in 
one's complement form. Count-down pulses are developed when mov- 
ing in a forward direction; count-up pulses are developed when 
the carriage is moving in a reverse direction. 

5.4.6.2 Carriage Addre ss Register 

Count-up and count-down pulses generated by the track counting 
circuit are applied to the Carriage Address Register, IC's 16, 
17, and 18 located at coordinates D4 in Figure 5-18. The 
function of the Carriage Address Register is to store the one's 
complement of the carriage address. The carriage moving forward 
(toward the disk center) generates pulses at IC 11-8. The car- 
riage moving in the reverse direction (away from the disk center) 
generates pulses at IC 11-11. 

IC 17 contains the least significant stage of the Carriage Address 
Register and IC 18 the most significant. Outputs of the Carriage 
Address Register are on pins 3, 2, 6, and 7. Count-up and count- 
down pulses count the Carriage Address Register in a direction to 
maintain current position address. The most significant stage of 
the CAR (IC 18) is counted down by the count-down pulses applied 
from pin 13 of the stage iC 16. Pin 12 of IC 16 is applied to 
the count-up pulse input (pin 5) of IC 18. Since the Carriage 
Address Register is maintained in one's complement form, a car- 
riage address would be represented in the CAR with all output 



pins high, 
to the New 
CAR are on 



IC's 20, 21 and 
Address Register 
pins 3, 2, 6 and 



22 add the Carriage 
from the I/O board. 
7. 



Address Register 
Outputs from the 



5.4.6.3 Adder IC's 20, 21 and 22 



New 
I 



The outputs of the 
of the adder chips IC's 
New Address Register to 
a sum output on pins 9, 



Address Register are applied to the inout 
20, 21 and 22. The adder chips add the 
the Carriage Address Register and supply 
6, 2 and 15 of all stages of the adder. 



These output lines from the adder represent the sum of the 
riage Address Register and the New Address Register, i.e., 
complement of present carriage position plus new address, 
resultant sum addresses the PROM's (IC's 12 and 13). 
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When the drive receives a Seek command, the new address appears on 
the NAR lines. The new address is added to the one's complement 
of the track address (CAR). As an example, assume a track address 
of 12 (decimal) and a seek to track 10 (decimal). 



EXAMPLE: 



EXAMPLE 



Address 
Address 



1 n 
i n 



Sum Out 

Addresses 
Addresses 



Binary: 
Bi nary : 

of Adder 



NAR 
CAR 



000 
111 



001 
110 



010 
Oil 



UO) 
(one 



s complement 
of 12) 



in Bi nary : 
in B i n a ry : 

Sum Out of Adder: 



NAR 
CAR 



000 
111 



001 
110 



010 
Oil 



111 111 101 



(10) 

(one 



s complement 
of 12) 
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Figure 5-18. Servo Logic Board Schematic 
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IC 13 (930-003) 
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Current, ma 
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Note: Pin 13 is permanently high (see schematic), hence only the 
outlined portion of the table is valid. Pin 14 is high for 
forward motion and low for reverse motion. 

To determine the total current from pin 17: 

a. Determine the Input address on each PROM as presented to pins 10 
through 14. 

b. Determine the current generated by each PROM into the D to A network 
R14 through R21 (from the Tables). 

c. Total current from pin 17 is the sum of the current from both PROM's, 
IC s 12 and 13. 
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Note: Pin 14 is high for forward motion and low for re- 
verse motion. 



To determine the total current from pin 17: 

a. Determine the Input address on each PROM as presented to 
pins 10 through 14. 

b. Determine the current generated by each PROM into the D to 
A network R14 through R21 (from the Tables). 

c. Total current from pin 17 is the sum of the current from 
both PROM's, IC's 12 and 13. 
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Figure 5-18. (Repeat) Servo Logic Board Schematic 
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In the example on page 5-34, there is no 
IC 22-6 is low, causing IC 10-4 to be low 
polarity of drive to the positioner motor 
drive and a low reverse drive. 



carry from the addition. 
. IC 10-4 controls the 
A high causes forward 



and 



A Seek to the outer diameter results in no 
inner diameter results in a carry at IC 22- 



carry; 
6. 



a Seek to the 



5.4.6.4 DAC 100 



The DAC lOU (IC 7) sends an analog representation of track posi- 
tion to be used on the Temperature Compensation board. At track 
the pin 16 output of the DAC 100 should be volts; at track 
rpp the output should be +7 volts. This is adjustable with R30. 
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Figure 5-18. (Repeat) Servo Logic Board Schematic 
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5.4.7 Servo Analog Board (SAB) 

The Servo Analog board contains the majority of the electronics 
for the servo loops. There are two loops; the optical detent or 
fine servo loop and the coarse servo loop. Injection of thermal 
compensation is accomplished in the fine servo loop. (See Figure 
5-9. ) 

5.4.7.1 Coarse Servo Loop 

The head load bias is injected at pin V, zone D8 . The head load 
bias develops the servo amp signal at IC 6-1 during the head load 
sequence. During drive operation, IC 6-1 is a positive voltage 
to move the carriage in a forward direction and negative to move 
the carriage in a reverse direction. 

The position error signal is injected at pin 17, zone D8. The 
purpose of IC 5-7 on the Servo Analog board and IC 9-1 and assoc- 
iated components is to generate a function which is the square 
root of the analog position. This gives an optimum velocity pro- 
file. The square root function is achieved by using nonlinear 
feedback from diodes CR12 through CR17. The output of IC 9-1 is 
always a positive voltage. The output of IC 9-1 applied to IC 5-2 
is then either inverted or not inverted on IC 5-1 in relation to 
the servo direction signal on IC 8-10. IC 8-8 is positive whenever 
a reverse seek is being accomplished. This direction level turns 
on Q8 whenever the direction of movement is toward the outer diam- 
eter. Q8 turned on turns IC 5-1 into an inverting amplifier. The 
output of IC 5-1 is positive for a forward move and negative for a 
reverse move. 



the carriage. IC 6-7 is an impedance matching stage whose output 
is negative for a forward seek and positive for reverse. The ve- 
locity transducer provides velocity damping for the carriage. 



5.4.7.2 Fine Servo Lood 



The f 
a gi V 
r e q u i 
coars 
of th 
1 oop 
gi ves 
{h th 
i ng t 
put V 
R2 ad 
by IC 
i n re 
true 
ampl i 
the p 
tempe 
s i g n a 
regar 
vari a 



u n c t i 
en tra 
red tr 
e serv 
e fine 
i s a p 

an ou 
e peri 
hen oc 
ol tage 
justs 

4-6 w 
1 a t i n 
it 1 n d 
f ier . 
roper 
rature 
1 on t 
dl ess 
tions 



n of 
ck po 
ack, 
i s 

serv 
ai r 
tput 
od i s 
curs 

i s a 
cente 
hi ch 

wi th 
i cate 

This 
slope 

comp 
he ou 
of th 
on th 



the Fi 
s i t i n 
Detent 
di sabl 
iC's 
f sol a 
whi ch 

from 
at eve 
mp I i f i 
ring, 
is ei t 

the L 
s a se 

ci rcu 
. The 
e n s a t i 
tput 
e amou 
e remo 



ne Ser 
. Whe 

{-} 
ed and 

2-6 t 
r eel 1 
varies 
one tr 
ry cro 
ed by 

The c 
her an 
SB i n p 
ek to 
i t ry i 

curre 
on at 
f IC2- 
nt of 
vabl e 



vo Lo 
n the 
n IC 

Q7 i 
3-2 
s i n 

si nu 
ack t 
ssove 
IC 1- 
urren 

Inve 
ut on 
an OD 
s nee 
nt ou 
IC 2- 
6 mai 
track 
media 



op is to ma 

heads are 
7-1 is low, 
s turned on 
The sens 
an optical 
s i d a 1 1 y w 1 
the next 
r poi nt . T 
6; R3 is a 
t output of 
rting or no 
IC 7-9. W 
D track. 1 
essary to e 



tput of IC 
2. This CO 
n tains the 
shift beca 
or mechani 



Intain the heads over 
positioned over the 

turning Ql off. The 
, enabling the output 
or for the ootical 
configuration which 
th carriage position, 
track.; The position- 
he sol ar eel 1 ' s out- 
gain adjustment and 

IC 1-6 is amplified 
n-in verting amplifier 
henever the LSB is 
C 4-6 is an inverting 
nable detenting on 
4-6 is summed with 
mposite positioning 
heads on track 
use of temperature 
cs . 



The output of IC 5-1 is applied to IC 3-2 whenever Ql is turned on. 
Ql is turned off when the signal Detent (+) is true, i.e., IC 7-11 
is high. Detent (+) is true (high) whenever the sum of CAR plus 
NAR is 777 (octal) and false (low) whenever a difference does ex- 
ist. Tfie output of IC 3-1 is a positive voltage for reverse move- 
ment and a negative voltage for forward movement of the carriage. 
The next stage in the servo amplifier chain, IC 3-7, is a non- 
inverting notch filter with a gain of approximately 25. As long 
as the voltage sense network of Q2 and Q3 is not detecting loss of 
either +5 or +15 volts, the output of IC 3-7 is applied to IC 6-2. 
IC 6-1 goes directly to the first stage of the power amplifier on 
the PCM board. 

The output of the velocity transducer, IC 6-7, at zone 83 is summed 
with the servo signal into the input of unity gain buffer ampli- 
fier IC 6-1. The servo signal can be either the coarse error sig- 
nal from the PROM's in the SLB, out of IC 5-1, switched in by FET 
Ql, or the fine detent error signal from the photodiodes, out of 
IC 2-6, switched in by FET Q7 . The velocity transducer develops 
an output voltage that is directly proportional to the speed of 
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Figure 5-19. Servo Analog Schematic 
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5.4.8 lemperatur e Compensa tion Board (TCB) 

The primary purpose of the Temperature Compensation board is to 
generate a signal which is added to the detent loop. (See Fig- 
ure 5-21.) This signal compensates for the relative head-to- 
disk movement which occurs from the thermal expansion of the 
materials used. A drive, stabilized at an ambient temperature, 
which gives a disk pack temperature of 22°C (or 72°F), can be 
considered as a reference; no thermal compensation at any track 
position is required for this condition. The casting is typi- 
cally 12°F hotter than the removable disk, and so this means a 
casting temperature of 84°F. All packs can be considered (theo- 
retically) as having been written with a uniform disk temperature 
of 22°C or 72°F. 

The central track, track 200, is also a reference point; no ther- 
mal compensation for track position is required at track 200 ir- 
respective of casting temperature. 

At track 400 (disk center) as the temperature of the casting 
rises, the track moves (effectively) toward the spindle away from 
the voice coil. At track (disk outer edge) as the temperature 
of the casting rises, the track moves (effectively) away from the 
spindle toward the voice coil. As already stated, track 200 does 
not move as the temperature of the casting (and therefore the 
disk) changes. Hence, we have the maximum expansion rate at 
tracks and 400, zero expansion at track 200, and expansion in 
proportion to the separation from track 200 at points in between. 

This is illustrated in Figure 5-20, which is a graph of track dis- 
placement in microinches against track number for the two extremes 
of operating temperature (50°F to 100°F or 10°C to 38°C), with the 
zero displacement 72°F (22°C) plot shown for reference. 

The displacements shown correspond to expansion rates of 8.6 micro- 
inches per degree Fahrenheit at tracks and 400, and proportion- 
ally less toward track 200. This means that as the temperature 
rises from 72°F to 100°F, track 400 effectively moves 197.8 micro- 
inches toward the spindle. 

Changes in temperature differential between the disk and the cast- 
ing also cause track displacements. As the fixed disk operates in 
what is effectively a cavity in the casting, it remains at casting 
temperature and requires no compensation for a temperature differ- 
ential. However, a removable pack can be inserted directly from 
storage at a different temperature, and therefore requires compen- 
sation for temperature differential change between it and, the 
casting as it warms up. As the removable disk gets hotter (the 
casting staying at the same temperature), all tracks move effec- 
tively away from the disk center. 



+200 y" 




400 



-200 \i 



200-34 



NOTE: TRACK DISPLACEMENT IN MICROINCHES VERSUS TRACK NUMBER 
FOR NORMAL (72°F), MAXIMUM (100°F), AND MINIMUM (50°F) 
DISK OPERATING TEMPERATURES. 



Figure 5-20. Track Displacement Versus Track Number 



Three thermistors are used: one measures casting temperature, 
and is connected between pins 15 and 16; the other two thermis- 
tors compare casting temperature to removable disk exhaust-air 
temperature in a bridge circuit. The casting thermistor of 
this pair is connected between pins X and W, and the pack-air 
thermistor is connected between pins X and V. 

The casting thermistor between pins 15 and 16 eventually pro- 
duces a signal called DC Thermal Compensation at pinTC 3-1; this 
compensates for overall machine temperature changes. 
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Figure 5-21. Temperature Compensati on. Board Schematic 
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The bri dge- connected thermistors between pins V, X* and W even- 
tually produce a signal called Transient Thermal Compensation 
on IC 5A-1, which compensates for temperature differences between 
the removable disk and the casting. This transient compensation 
is only switched in when the removable disk is selected. 

5.4.8.1 DC Thermal Compensation 

The DC Thermal Compensation voltage has to be both proportional 
to separation from track 200 and proportional to difference from 
84°F, casting temperature; this means that: 

a. The output voltage must be zero at track 200 for all 
temperatures, and proportional to track separation 
from track 200. This is achieved by driving the ther- 
mistor with a current proportional to separation from 
track 200. 

b. The output voltage must be zero at 84°F casting temper- 
ature for all track numbers; i.e., the standing voltage 
across the thermistor at 84°F must be balanced out by 
subtraction from the compensation voltage, since we only 
want temperature change from 84°F to show as compensa- 
tion. 



Taki 



R-'i 



Thov^m-ic-hnv \/a1iiQC 



This could not be achieved by a simple offset voltage because 
current through the thermistor is varied from track to track. 



the 



The same thermistor type is used in all three positions; it has 
a resistance of lOk-ohms at 77°F; Table 5-3 is a list of resis- 
tance values against temperature for the thermistor used. 

The input to pin 4, Analog Track, is a voltage proportional to 
track number, derived from D to A connector IC 7 in the Servo 
Logic board. The voltage is volts at track and +7V at track 
400. The Analog Track voltage is fed via R32 to the input of an 
inverting amplifier, IC 9A-2. 



A -5V reference is obtained by 
at IC4B-7. Current from this negative 
tentiometer R4) with current from the 
amplifier input IC9A-2. The output of 
which has a gain of 0.7, can therefore 
R4 to be zero at tracK 200. 



inverting the +5V supply voltage 
source is summed (via po- 
Analog Track signal at 
the ampl i fier at IC 9A-1, 
be offset by potentiometer 



The casting thermistor, across pins 15 and 16, is driven (in ser- 
ies with resistor R34) by the output voltage from IC9A-1, which 
is a voltage proportional to the separation of the track being 
used from track 200 (e.g., volts at track 200, +2.5 volts at 
track 0, and -2.5 volts at track 400). 



Temperature °C 


Resi stance 


Temperature °C 


Resi stance 





32,650 


26 


9,573.0 


1 


31 ,030 


27 


9,167.0 


2 


29,500 


28 


8,777.0 


3 


28,050 


29 


8,407.0 


4 


26,690 


30 


8,057.0 


5 


25,390 


31 


7,723.0 


6 


24,170 


32 


7,403.0 


7 


23,010 


33 


7,097.0 


8 


21 ,920 


34 


6,807.0 


9 


20,830 


35 


6,530.0 


10 


19,900 


36 


6,267.0 


11 


18,970 


37 


6,017.0 


12 


18,090 


38 


5,777.0 


13 


17,250 


39 


5,547.0 


14 


16,460 


40 


5,327.0 


15 


15,710 


41 


5,117.0 


16 


15,000 


42 


4,917.0 


17 


14,320 


43 


4,727.0 


18 


13,680 


44 


4,543.0 


19 


13,070 


45 


4,370.0 


20 


12,490 


46 


4,200.0 


21 


11 ,940 


47 


4,040.0 


22 


11 ,420 


48 


3,890.0 


23 


10,920 


49 


3,743.0 


24 


10,450 


50 


3,603.0 


25 


10,000 







The voltage across the thermistor is therefore determined by: 

a. the track position, and 

b. the temperature of the casting. 
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Figure 5-21. (Repeat) Temperature Compensation Board Schematic 
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Since the reference temperature is 84"F casting temperature, the 
DC comnensation must be zero for all tracks at a cast in" tsm'^era- 
ture of 84°F. The inverted, track-proportional voltage is derived 
at IC 17-6 and scaled down by a factor of approximately 0.5 (since 
the volts across the thermistor are also scaled down by the poten- 
tial divider formed by R34 thermistor). The buffered thermistor 
voltage and the correctly scaled, inverted, track-proportional vol- 
tage are summed at input IC 3-2. The output, IC 3-1, goes to 
R104 as DC Thermal Compensation. 

Some typical examples of operating voltages for the DC Thermal 
Compensation at various track positions and temperatures are 
given below: 

a. At 84°F casting temperature 

1. At track 200, IC's 9-1, 15-3, 15-6, 17-6 and 3-1 should 
all be near zero volts. 

2. At track 400, IC 9-1 is approximately +2.5 volts, IC's 
15-3 and 15-5 are approximately +1.4 volts, IC 17-6 1s 
approximately -1.4 volts, and IC 3-1 is near zero volts. 



At 100°F (38°C) 



1 



2. 



At track 200, IC's 9- 
near zero volts. 



1, 15-3, 15-6, 17-6, and 3-1 are all 



At track 400, IC 9-1 is approximately +2.5 volts, IC 17-6 
Is approximately -1.4 volts, IC 15-6 is approximately 
+1.0 volt, and IC 3-1 is approximately +2.5 volts. 

3. At track zero, IC 9-1 is approximately -2.5 volts, IC 17-6 
is approximately +1.4 volts, IC 15-6 is approximately 
-1.0 volt, and IC 3-1 is approximately -2.5 volts. 

This description of the DC Thermal Compensation has referred con- 
tinually to track 200 as being the zero-expansion track, for 
clarity in explanation. In practice, the zero-expansion track, Is 
not always track 200, but varies from machine to machine. This 
variation is accommodated by adjusting potentiometers R3 and R4 . 
The adjustment 1s performed by changing the machine temperature 
and realigning the heads with R3 and R4 to di-bit written tracks 
on an all gnment pack , 

5.4.8.2 Transient Thermal Compensation 

The Transient Thermal Compensation has to be proportional to the 
temperature difference between the casting and the exhaust air 
from the removable disk. This means that the output must be zero 
for all cases where the casting and exhaust air are of the same 
temperature . 



The transient compensation Is achieved by driving the casting and 

wii u(ic:iiiiiouvio 111 oci ICO iiuiii u iciciciiv^c vuiua^^* I'lIC LrMCIlMI^UUr^ 

acting as a potential divider, and taking the voltage at the junc- 
tion. This voltage will always be half the reference voltage for 
equal casting and air temperatures. A voltage equal to one half 
the driving reference voltage is then subtracted from the voltage 
at the junction (this gives a zero output for all equal tempera- 
tures regardless of what the temperature actually is), and suitably 
amplified and buffered, becomes the transient compensation output 
on pin 10. 

The +1.5V reference voltage Is generated at IC 4A-1 from the -5V at 
IC 4B-7, the inverting ami^lifler IC 4A-1 having a "^ain of 0.3. The 
reference voltage Is applied to the casting thermistor at pin W. 
The casting thermistor connects to the air thermistor at pin X, and 
the air thermistor Is grounded at pin V. 

The junction potential from pin X is fed to the noninverting buffer 
amplifier Input IC 16-3. The output of the unity gain buffer amp- 
lifier at IC 16-6 is fed via R12 to the inverting input, iC 5A-2, 
of amplifier IC 5A-1. 

The +1.5V reference voltage is fed to inverting amplifier IC 18-6 
which has a gain that can be set to unity. The output from IC 18-6 
is taken via R14 to iC 5A-2, where It is summed with the buffered 
voltage from the potential divider formed by the two thermistors. 
This junction, therefore, effectively subtracts half the reference 
voltage from the potential divider voltage. (The ratio of one-half 
comes about effectively because of the 2 to 1 ratio of R14 to R12, 
feeding the summing junction IC 5A-2; R14 is 4k and R12 is 2k). 

The output, IC 5A-1, of this summing amplifier Is the Transient 
Thermal Compensation output. Feedback from the output, via nonin- 
verting buffer amplifier IC 5B-7 is used to linearize the volts 
versus temperature scale. IC 5A-1 will be at zero volts when no 
temperature difference exists between the casting and the removable 
disk air. A negative voltage on TP6 Indicates the pack Is colder 
than the casting and a positive voltage indicates the pack is 
hotter than the casting. 

Transient Thermal Compensation is summed into the thermal loop 
whenever the removable disk is selected. Both Transient and DC 
Thermal Compensation voltages are fed to LM 311 comparators, IC's 
1-2 and 2-3. The comparators have a threshold of ± 1 volt; If 
Transient or DC Compensation voltages are outside of this limit, 
pin 17 goes low, signaling overcompensation. 
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Figure 5-21, ^Repeat) Temperature Compensation Board Schematic 
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The cas ti ng- to- removabl e-di sk air temperature difference is mon- 
itored very closely by the overcompensation network; overcompen- 
sation goes true (low) at pin 17 whenever the difference exceeds 
2°F. The casting temperature range can vary between 18° and 
200°F before overcompensation goes true, and the main function 
of this part of the circuitry is to check for electrical failure 
of the thermistor, i.e., open or short circuits occuring. 



5.4.8.3 Settle Window and Zero Circuits 

Settle Window (+), which is output at pin 8, is generated by 
LM311 comparator IC's 10 and 11, connected in a wired-Or config- 
uration. The output will go high when the Detent signal is within 
+ 600 millivolts of zero, which corresponds to a head position of 
approximately ± 300 microinches, or ± 1/16 track. 

The trip level of the Zero PT is set by R2 . IC 12 is the com- 
parator used to generate a logic level switch at the track zero 
crossing. The zero signal switches between tracks 1 and 2. 

5.4.8.4 100 TPI Differences 



Whenever the 206 drive is utilized as a 100 TPI product, tempera- 
ture compensation is not necessary and may be jumpered out. This 
is accomplished by jumpering test points 3 and 4 to ground. 
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Figure 5-21, (Reoeat) Temperature Compensation Board Schematic 
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The Read/Write Amplifier provides the circuitry necessary for 
recording and recovery of data. Circuits contained on the R/WA 
include Head/Disk Select, Write Inhibit, Write, and Ready, (See 
Figure 5-22. ) 

5.4.9.1 Head/Disk Select Circuit 

The read/write winding of each head is connected across pins 1 
and 4 of its connector, and its center tap is connected to pin 
3. Pins 1 and 4 from the read/write winding of each head are 
connected to two common Read/Write lines via diodes. The DC 
erase winding is connected across pins 2 and 3. 

The head selection for the read or write function is performed 
by turning on the particular transistor (Ql through Q4) connec- 
ted to the center tap of the selected head. 



NOTE 

Only one transistor can 
at any given time. 



be turned on 



In the write 
current from 



process, only the selected head can sink record 
Q12 or Q13 via its selector transistor. 



During the read process, selector current flows from +15V, via 
the selector transistor into the center tap of the particular 
head. The selector current then flows out through pins 1 and 4 
through the particular diodes into the two common read/write 
lines, then via CR41 into pin 1 of Transformer Tl , via CR42 in- 
to pin 5 of Tl , then out via the center tap pin 3 of Tl , and 
finally via resistor R25 to ground. 

The currents through the two halves of the read/write winding 
are in balanced opposition, so no net flux results in the head 
or transformer from the select current. 

The particular diodes on pins 1 and 4 of the selected head are 
the only ones to be forward-biased by the select current, enabl- 
ing the small Read signals from the head to be presented to the 
primary of Tl . 

The notations for the Head Select and Disk Select signals are 
indicated as being positive when true. In other words, if Head 
Select Bottom (+) was at ground level, the top head of the se- 
lect disk would be enabled. 

IC's 3A , 3B, and 5 comprise a decode matrix for the Head Select 
and Disk Select signals. The Head Select and Disk Select signals 



fixed or removable disk, top or bottom head 
5-4 for head and disk selection.) 



I \J I C]CICV,l,ll|Vj 

(Refer to Table 



Table 5-4. Head/Disk Selection 


Disk 
Select 
REM 


Head 
Select 
Bottom 


Disk 


Storage 
Surface 


Head 


Transi stor 


High 
High 
Low 
Low 


Low 

High 

Low 

High 


Removable 

Removable 

Fixed 

Fixed 


Upper 
Lower 
Upper 
Lower 


Top 
Bottom 

Top 
Bottom 


Ql 
Q2 
Q3 
Q4 



5.4.9.2 Write Inhibit Circuit 

The Write Inhibit circuit consists of Q22 and Q23 located at co- 
ordinates C6 in Figure 5-21. The output of Q22 switches Write 
Inhibited, WRT INHBD (-), status line to ground whenever a write 
operation is being attempted on a disk whose write inhibit switch 
is turned on. 

There are several jumper configurations that can be applied to the 
Write Inhibit circuit. If jumper E3 to E5 is installed, Q22 is 
turned on when the write inhibit switch for the selected disk is 
on. (This is independent of a write operation.) Q22 is turned on 
because the output of IC 2-6 is high when the write inhibit switch 
for the selected disk is on. Turning on Q22 provides a ground 
level to the WRT INHBD (-) line. 

If jumper E4 to E5 is installed, Q22 is controlled by Q5 and is 
turned off during a write operation. This is because the collec- 
tor of Q5 is at ground when the write operation is in process, A 
write operation must be attempted to sample the WRT INHBD (-) when 
jumper E4 to E5 is installed. 

If jumper El to E2 is installed, Q23 is allowed to turn off Q22, 
if the Controller is not performing a write operation. This pre- 
vents the write inhibited status from being true when not writing 
and is provided for those Controllers that inhibit the write op- 
eration if the status line is low prior to writing. 

5.4.9.3 Write Circuit 

The Write circuit consists of IC 7, QIO, Qll, Q12 and Q13. Any 
time a write operation takes place, an erase function is also 
performed. The erase function is a tunnel erase which limits the 
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Figure 5-22. Read/Write Amplifier Board Schematic 
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width of the written track. The erase driver transistor Q14 
located at coordinates E5, will be discussed with the Write 
circuit. 
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The output of IC 4-10 is simultaneously applied to three cir- 
cuits. One circuit, Q14, is located at coordinates F5 in Fig- 
ure 5-22. The positive output from IC 4-10 turns on Q14 after 
a 1 4-microsecond delay produced by C9, CIO, and R37. Once Q14 
is turned on, erase current is applied to pin 2 of the selected 
read/write head. This DC erases a 0.0015-inch zone on both 
sides of the written track. The 14-microsecond delay is neces- 
sary because of the physical displacement between the write and 
erase coi 1 s . 

The positive output from IC 4-10 is also applied to the master 
reset of the write data flip flop, IC 7-10. This flip flop 
toggles as the write data, which are in double-frequency format, 
are applied to the clock input at IC 7-9. As IC 7 toggles, the 
write amplifiers QIO and Ql 1 , which are connected in push-pull, 
alternately turn on and off. Current drivers Q12 and Q13 allow 
the direction of current through the read/write coils to be 
toggled in relation to the data rate. This means that when 
zeros are being written, the direction of current through the 
read/write coils is reversed e\/ery 400 nanoseconds for 2,400 rpm 
and every 630 nanoseconds for 1,500 rpm. When ones are being 
written, this change occurs every 200 nanoseconds at 2,400 rpm 
and every 315 nanoseconds at 1,500 rpm. 

The current source for Q12 and qi3 is transistor Q9. This 
transistor is also controlled by the output of IC 4-10. The 
output of IC 4-10 is also applied to pins 1 and 2 of IC 2 and 
is inverted through IC 2. The input on IC 4-11 will be low when 
a write operation is being performed. This Write signal is 
Anded with CYL 256 (+) on IC 4-12, allowing a high output from 
IC 4-13 when a write operation is being performed on cylinders 
through 255. Q5 being turned on, turns Q6 on which in turn 
turns on Q9. Q9 then supplies write current to current ampli- 



fiers Q12 and Q13. Whenever writing on cylinders less than 256, 
IC 4-13 being high turns on Q7 which turns on Q8, supplying 14 
percent more write current while writing cylinders through 255 
than on cylinders 256 through 407. This is necessary because of 
the increased bit packing-density at the disk center. 



5.4.9.4 Read Circuit 



The Read circuit consists of Tl , IC 1 , IC 6, and Q17 through Q21 
located at coordinates G2 and G3 through E2 and E3 in Figure 5-22. 

The rotational movement of the disk passing under the selected 
read/write head induces a voltage into the read/write coil which 
is fed to read transformer Tl . The secondary of Tl drives pre- 
amplifier IC 1 where the signal is amplified and output on pins 7 
and 8. The preamplifier output can be monitored on test points 
TPl and TP2. TPl is used while aligning the read/write heads and 
is a primary troubleshooting test point. During a write operation, 
TPl or TP2 should measure from 6 to 8 volts peak-to-peak. During 
a read operation, the minimum amplitude from any read/write head 
as measured on TPl or TP2 is 60 millivolts for 100 microseconds. 
(This amplitude measurement is taken at track 407.) 

The outputs at pins 7 and 8 of preamplifier IC 1 are applied to 
differentiators Q17 and Q18 which drive emitter followers Q19 and 
Q20. The outputs of Q19 and Q20 are applied to the input pins 5 
and 6 of IC 6, which is a bidirectional one shot, driven from an 
internal comparator. IC 6 gives a one shot output pulse for each 
axis-crossing of the amplified differentiated waveform from the 
head, thereby functioning as a peak detector. The output of IC 6 
drives line driver Q21. 

Q21 provides digital double-frequency read data to the card cage 
Mother board. If Controller design dictates, these double- 
frequency data must be applied to the Data Translator board prior 
to being sent to the Controller. The Data Translator board con- 
verts the double-frequency data to the proper format. The most 
common format is NRZ. 
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Figure 5-22. (Repeat) Read/Write Amplifier Board Schematic 
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5.4.10 Data Translator Board (DTB) 

The Data Translator board consists of three portions. One por- 
tion of the DTB is a phase locked loop system which is used in 
conjunction with the data decoder. These two circuits receive 
raw double-frequency data from the Read/Write board and trans- 
mit decoded data in one of the three optional formats. A 
synchronous data clock is provided for optional data formats. 
The remainder of the board generates the double-frequency write 
data from the input write data if the input data is NRZ. An 
optional crystal controlled clock is used to maintain frequency 
stability. See Figure 5-24 for the Data Translator board sche- 



5.4.10.1 Phase Locked Loop 



When a read cycle begins, the read enable goes true, 
ables several circuits in the phase locked loop. 



This en- 



The raw data are then received from the Read/Write board. The 
first data bit received will set the two input flip flops, IC 13. 
This, in turn, sets the blanking one shot, IC 11, at coordinates 
D6. The blanking one shot holds IC 6-13, at coordinates E4, 
reset. This inhibits transmission of erroneous data before the 
system has acquired phase lock. This time is 13 microseconds 
for 2,400 rpm, 21 microseconds for 1,500 rpm. During this per- 
iod the preamble is being read, (all zeros). 

Phase locking is accomplished by varying the firing time of one 
shot IC 5-6. The charging current is provided by Q7 at coordi- 
nates F2 and is controlled by the voltage across C14. 

C14 integrates the charge current of Q4 (G3) and discharge cur- 
rent of Q6 (F3). These current sources are enabled by a duty 
cycle which is modified in a direction such that the leading edge 
of the signal at IC 5-10 will tend to remain constant with re- 
spect to the leading edge of the read data. 

A correction is handled in this manner: Assume the raw data fre- 
quency has increased. The signal at IC 3-11 will arrive earlier. 
In this case, IC 8-5 will fire sooner; thereby charging capacitor 
C14 for more time than discharging. The voltage at C14 will rise 
and more charging current will be supplied to the one shot, IC 5- 
6, from transistor Q7 , increasing its speed. 



fuurum 




NOTE: SHOWN WITH SLIGHT PHASE LOCK ERROR FOR 
CLARIFICATION. 



Figure 5-23. DTB Timing 
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5.4.10.2 Read Deco de Circuitry 

Conversion is illustrated with the timing chart in Figure 5-23. 
The first line on the timing chart represents raw data as seen by 
the DTB on IC 12-6. This line shows a clock bit occurring every 
400 nanoseconds for approximately 75 nanoseconds. 



The bit cell time at 2,400 rpm, 2,200 bits per inch is 400 
nanoseconds. Lack of a bit between the clock bits represents 
a zero bit and a bit occurring between two consecutive clock 
bits represents a one bit. The data as drawn in this timing 
chart represents a 001011. 
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Figure 5-24. Data Translator Board Schematic 
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next line on the timing diagram represents sync flip flop 

er 1, IC 13-9, which is set on the trailing edge of the 

t bit seen after Read Enable is true. This will, of course, 

clock bit since Read Enable must be true within the pre- 
e: sync flip flop number 1 being in the set condition and 

flip flop number 2 being in the reset condition provide a 
ng pulse from IC 12-3 which starts the operation of the data 
riminator. This timing pulse fires the variable frequency 
llator, IC 5-6, for approximately 150 nanoseconds. This tirn- 
pulse also fires the data masking one shot, IC 11-9, for 
oximately 13 microseconds. During the time that the data 
ing one shot is firing, a low is forced on the output of IC 



The low output from IC 3-8 holds the data formatter flip flop, 
IC 6-9, reset, forcing zeros on the output of the data formatter 
for the first 13 microseconds of the read operation, which allows 
time for the phase lock loop to sync to the data rate. When the 
variable frequency oscillator (IC 5-6) times out, the variable 
frequency oscillator fires the fixed frequency oscillator (IC 5- 
10) for approximately 100 nanoseconds and also sets sync flip 
flop number 2, IC 13-5. 




IC's 7 and 8 are used to decode the rate of IC 5-6 timeout versus 
the incoming bit rate. The pulses from IC's 7-12 and 7-6 will 
vary in symmetry to maintain phase lock. These pulses are sent to 
current amplifiers Q4 and Q6. The current pulses are summed across 
integrating capacitor C14 to provide a voltage. This voltage is 
then added through a phase compensation network to the Q7 emitter. 
This controls the charging current to the timing network of IC 5-6, 
and modifies the timeout intervals to correspond to the incoming 
bi t rate . 

The data detection flip flop, IC 6-5, will be set any time a one 
bit is detected. This action occurs by applying raw data from the 
output of IC 3-3 as represented by line 4 of the timing chart, to 
the clock input of the flip flop. IC 9-8 is always high at bit 
time and low at clock time, therefore, every clock bit will reset 
the data detection flip flop, IC 6-5, and every one bit will set 
the flip flop. This flip flop is represented by line 8 of the 
timing diagram. Data from the first stage of the data detection 
flip flop are clocked to IC 6-9 whenever IC 9-9 resets. 



The output of the data formatters IC 6-8 is NRZ data. When low, 
this line represents zero bits and when high it represents one 

data are clocked into the Controller receivers with 
on IC 4-n. This data clock output is de- 
crystal during a write operation and from 
during a read operation. During a .read 
is the time when one shot IC 5-10 is high 



bits. These 
the data clock output 
rived from the 10-MHz 
the read data decoder 
operation, clock time 



and the frequency divider flip flop IC 9-9 is set. 

The DTB has one adjustment which must be performed any time the 
board is replaced. This adjustment is accomplished by syncing 
positive on Read Enable while monitoring the AC voltage across 
the capacitor C5, The potentiometer R19 is then adjusted for a 
-1.2-volt differential across the capacitor. 

5.4.10.3 Write Encode Circuitry 

A crystal controlled write clock is generated using Ql , at co- 
ordinates D7 . The crystal clock frequency is divided by four in 
two counter-stages. The logic is arranged so that when a write 
data zero is present, e'^ery other crystal/2 pulse is transmitted, 
thereby giving a double-frequency format. This is illustrated 
in Figure 5-25. 

The Write Encode circuitry is located at coordinates C6 in Fig- 
ure 5-24. This circuitry converts non-return-to-zero (NRZ) write 
data to the double-frequency format required by the Read/Write 
board. 

The Write Encode circuitry operates by utilizing a 10-MHz crystal 
for 2,400 rpm and 6.354-MHz for 1,500 rpm. The frequency of the 
crystal is divided in half by flip flop IC 1 . (A 10-MHz crystal 
will be assumed for this discussion.) The output frequency on 
pins 5 and 6 of IC 1 is 5 MHz or a 50 percent duty cycle pulse 
ey-ery 200 nanoseconds. The output at IC 1-6 is further divided 
in half by flip flop IC 1-2. 
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Figure 5-24. (Repeat) Data Translator Board Schematic 
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Jumpering pins E5 and E6 at coordinates D6 in Figure 
5-22 shorts out the write clock and is used when the 
data provided by the Controller are in double-fre- 
quency format. With a jumper installed between pins 
E5 and E6, IC 1 is held reset and the outputs of 
IC's 1-6 and 1-2 are held high. This allows IC 4-6 
to be controlled directly by the output of IC 2-11. 



Figure 5-25. Write Data Timing Diagram 
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Figure 5-24. (Repeat) Data Translator Board Schematic 
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5.4.11 Integrated Circuits 



This subsection contains Table 5-5 and Figures 5-26 through 
5-49 which illustrate the various integrated circuits used 
on the drives. 



Table 5-5. D/A Converter, CS-1020 



CS-1020 SPECIFICATIONS 



Resol uti on 

Lineari ty 

Drift (Linearity) 

Full Scale 
Open Circuit 
25kf^ Termination 

Drift (Referred to 
^ref) 

Reference 

Zero 

Drift (Zero) 

Data Coding 

Logic Levels 



Temperature Range 
Rated Specs 
Storage 

Power Required 



8 Bits 

+ .05% (1/8 LSB) 

5 ppm/°C 

to E^^, 

iref ^ 2% 
2 

+ 20 ppm 

-9V + 5% 

+ .025% 

+ .001%/°C 

Straight Binary, Positive True 

TTL Inputs 

8 Parallel Bits 

1 TTL Load Per Input 

V^ = Logical "1 " 2.1 to 5.5V 

V,_ = Logical "0" volts to 7.5V 

-10°C to +50°C 

-55°C to +100°C 

+20V at 20 ma 
-20V at 10 ma 
+5V at 45 ma 
Al 1 Supplies + 5% 
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Description 

Series 74 integrated circuits are des igned and characterized for high-speed , 
general purpose digital applications where high DC noise margin and rela- 
tively low power dissipation are important system considerations . This log- 
ic series includes the basic gates, flip flop elements , and complex logic 
and storage elements needed to perform all functions of general-purpose 
digital systems . 
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Figure 5-26. Series 74 Transistor-Transistor Logic 
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Description 

The 74193 is a synchronous up/ down 4- 
bit binary counter with separate up/ 
down clocks, parallel load (asynch- 
ronous) facility , terminal count out- 
puts for multidecade operation , and 
an asynchronous overriding master re- 
set. 
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PIN NAMES 

PL 
P^^Pg.P^.Pp 



CP 
CP, 



U 



MR 

Qa.Qb'Qc'Qd 

TC, 



'U 



TC, 



Parallel Load (Active Low) Input 
Parallel Data Inputs 

Count Up Clock Pulse Input 

Count Down Clock Pulse Input 

Master Reset (Clear) Input (Asynchronous) 
Counter Outputs 

Terminal Count-Up (Carry) Output 

Terminal Count-Down (Borrow) Output 



CHARACTERISTICS 

TYPICAL SPEED 30 MHz Counting Frequency 

TYPICAL DELAY CP to Q 30 ns 

PACKAGE 16 Pin DIP (7B) 

TYPICAL POWER 300 mw 
DISSIPATION 



CPd 
(DOWN COUNT) O ^O— ► 

MR O 

(CLEAR) 




TCu 
(CARRY 
OUTPUT) 



(BORROW 
OUTPUT) 



Figure 5-27. Up/Down 4-Bit Binary Counter, 74193 
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Description 

D Flip-Flop : Edge-triggered with 
clear and preset inputs and com- 
plementary Q and Q outputs. In- 
put information is transferred to 
Q output on positive edge of clock 
pulse . 

Clock triggering occurs as a vol- 
tage level of the clock pulse and 
is not directly related to the 
transition time of the positive- 
going pulse. After clock input 
threshold voltage has been passed 
the data input " D" is locked out. 
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Description 

The 74107 is a JK Master / Slave 
flip flop. Asynchronous CLEAR 
inputs are provided on the 74107 
flip flop. 
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NOTES: 1. t = bit time before clock pulse. 
2- t^_^^ = bit time after clock pulse, 



Figure 5-28. Dual D-Type Edge-Triggered Flip Flop, 7474 
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Figure 5-29. Dual JK Master-Slave Flip Flop, 74107 
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Description 



Description 



The 9324 is a high speed e xpandable 
comparator which provides comparison 
between two 5-bit words and gives 
three outputs , "less than," "greater 
than," and "equal to." A high level 
on the active low enable input forces 
all three outputs low. 



The 9322 consists of four 2 input 
multiplexers with common input se- 
lect logic, common active low enable 
and active high outputs . It allows 
four bits of data to be switched in 
parallel to the appropriate outputs 
from four 2 bit data sources . When 
the enable is not active, all the 
outputs are held low. 
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Figure 5-30. MSI 5-Bit Comparator, 9324 
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Figure 5-31. MSI Quad Two-Input Multiplexer, 9322 
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Descript ion 

The 9602 is a DC dual level sensitive 
retr iggerable , resettable monostable 
multivibrator which provides an out- 
put pulse whose duration and accuracy 
is a funct ion of external timing com- 
ponents only. The 9602 has excellent 
immunity to noise on the V qq and 
ground lines. The 9602 used TT\JlL for 
high speed and high fanout capability . 
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Fiqure 5-32, 



DC Dual Level Retri ggerabl e Resettable 
Monostable Multivibrator, 9602 
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Figure 5-33. Bidirectional One Shot, 8T20 
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1 . Output A 
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Figure 5-34. Voltage Comparator, LM3n 
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Figure 5-36. Dual Operational Amplifier, 5558 



200-47 



NEG. INPUT V- [^ 

N.c. r 

NEG. OUTPUT r 

NEG. SENSE F 

NEG. STAB. [^ 

N.C. [^ 

VOLT. ADJ. r 



8 

9 

10 

II 

12 

13 

14 



~| POS. INPUT V+ 
"] N.C. 

~\ POS. OUTPUT 
~\ POS SENSE 



^ POS. STAB 

J 

^ GND 



□ BALANCE ADJ, 
(Is not available 
In T~Package) 



200-46 



COMP 



INPUT 



INPUT + 



1 

2 




u 


8 
7 


3 




6 


4 




5 



COMP 1 



V+ 



OUTPUT 



NC 



Figure 5-35. Dual Voltage Tracking Regulator, 2501 
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Figure 5-37. Operational Amplifier, LM308 
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Figure 5-38. Voltage Regulator, MC 7815C 
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Figure 5-40. Hex Unified Bus Receiver, DM 8837 
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Figure 5-39. Voltage Regulator, MC 7915C 
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Figure 5-41. Quad 2-Input Nor Gate, DM8836I 
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Figure 5-42. D/A Converter - 10 Bit Miniature, DACIOO 
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Figure 5-43. 4-Bit Binary Full Adders, SN7483 
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Figure 5-45. Hex Inverter, SN74H04 
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Figure 5-44. Dual J-K Positive-Edge-Triggered Flip Flop, SN74109 
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Dual D-Type Positive-Edge-Triggered 
Flip Flop with Preset and Clear, SN74H74 
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Figure 5-47. Hex/Quadruple D-Type Flip Flop with Clear, SN74174 
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Figure 5-48. Dual Peripheral Positi ve-Nand Driver 
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Figure 5-49. Timer, 555 
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5.4.12 100 TPI Differences & Circuits 

The 206 drive has the built in capability of being utilized as a 
100 TPI disk drive with a capacity of 6 megabytes if both fixed 
and removable disks are utilized. Without a fixed disk installed 
the capacity of this configuration is 3 megabytes. There are 
five differences in the 100 and 200 TPI versions of this disk 
drive. These differences are: 

a. Heads (100 TPI heads utilized, see your TACD for part numbers) 

b. Read/Write board (100 TPI R/W board installed). 

c. Temperature compensation (TP3 and TP6 on TCB jumpered to 
ground] . 

d. I/O board jumpering (jumper E12 to E13, half capacity). 

e. I/O cable configuration (see 100 TPI column of Table 2-2). 

The following sections are explanations of the 100 TPI, 1500 rpm 
and 2400 rpm R/W boards. 
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5.4.12.1 Read/Write Amplifier (R/MA) 2,400 rpm 



The R/WA provides 
recovery of data. 
Disk Select, Write 
lifier, and Signal 
data. (See Figure 



the circuitry necessary for the recording and 
Circuits contained on the R/WA include Head/ 
Inhibited, the Write Amplifier, Read Preamp- 
Conditioning yielding double-frequency read 
5-50J. 



Head/Disk Select Circuit 

The Read/Write winding of each head is connected across pins 1 
and 4 of its connector, and its center-tap is connected to pin 
3. Pins 1 and 4 from the read/write winding of each head are 
connected to two common Read/Write lines via diodes. The DC 
erase winding is connected across pins 2 and 3. 

The head selection for the read or write function is per- 
formed by turning on the particular transistor (Ql through Q4) 
connected to the center-tap of the selected head. One and 
only one head can be turned on at any given time. 

The notations for the Head Select and Disk Select signals at 
zone 08 are indicated as being positive when true. In other 
words, if Head Select Bottom (+) was at ground level, the top 
head of the selected disk would be enabled. 

Write Inhibit Circuit 

The Write Inhibit circuit consists of Q22 and Q23 (optional) 
located at coordinates C6 in Figure 5-50. The output of Q22 
switches the Write Inhibited, WRT INHBD (-], status line to 
ground whenever a write operation is being performed on a 
disk whose Write Inhibit switch is turned on. 

There are several jumper configurations that can be applied 
to the Write Inhibited circuit. If jumper A to C is installed, 
Q22 is turned on when the Write Inhibit switch for the selec- 
ted disk is on. (This is independent of a write operation). 
Q22 is turned on because the output of IC 2-6 is high when the 
Write Inhibit switch for the selected disk is on. Turning on 
Q22 provides a ground level to the WRT INHBD (-} line. 



If jumper B to C is installed, Q22 is controlled by the state 
of the Write Inhibit switches at IC 4-8 at D6 on the schematic, 
or by WRT INHB (+) at IC 4-9. The latter signal is the inver- 
sion of Controller-generated Write Enable. The composite out- 
put, IC 4-10, controlls Q5, located at C5 on the schematic. 
During a normal write mode, Q5 is on which turns Q22 off. Q5 
is also a driver of constant write current source Q9. Hence, 



when the drive is Write Inhibited, no current is flowing in 
the Write Amplifier. Druing this condition, the Write Data 
flip flop will be held reset. In summary, with B and C jump- 
ered, the Controller knows that when Write Inhibited is true, 
the Write Amplifier is off because either the Write Inhibit 
switches are active, or Write Enable is false. 

If jumper 1 to 2 is installed, Q23 is allowed to turn off Q22 
if the Controller is not performing a write operation. This 
prevents the write inhibited status from being true when not 
writing and is provided for those Controllers that inhibit 
the write operation if the status line is low prior to writing. 

Write Circuit 

The Write circuit consists of IC 7, QIO, Qll, Q12 and Q13. 
Any time a write operation takes place, an erase function is 
also performed. The erase function performed is a tunnel erase 
which limits the width of the written track. The erase driver 
transistor, Q14, located at coordinates E5 will be discussed 
with the Write circuit. 
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The output of IC 4-10 is simultaneously applied to three 
circuits. One circuit (Q14) is located at coordinates- F5 in 
Figure 5-50. The positive output from IC 4-10 turns on Q14 
after a 14-mi crosecond delay produced by C9, CIO, and R37. 
Unce Q14 is turned on, erase current is applied to pin 2 of 
the selected read/write head. This DC erases a 0.003-inch 
zone on both sides of the written track. The 14-microsecond 
delay is necessary because of the physical displacement 
between the write and erase coils. 
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Figure 5-50. Read/Write Amplifier (R/WA) 2,400 rpm 
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The positive output of IC 4-10 is also applied to the master 
reset of the Write Data flip flop, IC 7-10. This flip flop 
toggles as the write data, which are in double-frequency 
format, are applied to the clock input at IC 7-9. As IC 7 
toggles, switch transistors QIO and Qll, which are connected 
in push-pull, alternately turn on and off. Current drivers 
Q12 and Q13 feed current through each half of the read/write 
coil alternately, in relation to the data. When zeros are 
being written, the direction of current through the read/ 
write coils is reversed e\/ery 400 nanoseconds. When ones 
are being written, this change occurs every 200 nanoseconds. 

The current source of Q12 and Q13 is transistor Q9. This 
transistor is also controlled by the output of IC 4-10. The 
output of IC 4-10 is applied to pins 1 and 2 of IC 2 and is 
inverted through IC 2. Therefore, the input of IC 4-11 will 
be low when a write operation is being performed. This 
Write signal is Anded with CYL 128 (+) on IC 4-12, allowing 
a high output from IC 4-13 when a write operation is being 
performed on cylinders through 127. Q5 being turned on 
turns on Q6 which, in turn, turns on Q9. Q9 then supplies 
write current to current amplifiers Q12 and Q13. 

When writing on cylinders less than 128, IC 4-13 being high 
turns on Q7 which turns on Q8, supplying 14 percent more 
write current while writing cylinders through 127 than on 
cylinders 128 through 203. This is necessary because of the 
higher optimum record-current at the lower bit-packing 
density on the outer diameter. 

d. Read Circuit 

The Read circuit consists of Tl, IC 1, IC 6, and Q17 through 
Q21 located at coordinates G2 and G3 through E2 and E3 in 
Figure 5-50. 

The rotational movement of the disk passing under the selected 
read/write head induces a voltage into the read/write coil which 
is applied across read transformer Tl via its forward-biased 
selector diodes. The secondary of Tl drives preamplifier IC 1 
where the signal is amplified. The preamplifier output can 
be monitored on test points 1 and 2. TPl is used while align- 
ing the read/write heads and is a primary troubleshooting 
test point. 



During a write operation, TPl should measure from 6 to 8 volts 
peak-to-peak. During a read operation, the minimum amplitude 
from any read/write head as measured on TPl or TP2 is 80 
millivolts for 100 microseconds. (This amplitude measurement 
i s taken at track 203 j . 



The outputs at pins 7 and 8 of preamplifier IC 1 are filtered 
and applied to differentiators Q17 and Q18 which drive emitter 
followers Q19 and Q20. The AC coupled outputs of Q19 and Q20 
are filtered and applied to the input pins 5 and 6 of IC 6, 
which is used as a zero-crossing detector. IC 6 gives a one 
shot output pulse for each axis-crossing of the amplified 
differentiated waveform from the head, thereby functioning 
as a peak detector. 



The output of IC 6 drives line driver Q21. Q21 provides digital 
double-frequency read data. If Controller design dictates, 
these double-frequency data must be applied to the Data Trans- 
lator Board prior to being sent to the Controller. The Data 
Translator board converts the double-frequency data to the 
format. The most common format is NZR. 
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Figure 5-50. (Repeat) Read/Write Amplifier (R/WA) 2,400 rpm 
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5.4.12.2 Read/Write Amplifier (R/WA) 1,500 



rpm 



The Read/Write Amplifier provides the circuitry necessary for 
recording and recovery of data and consists of the following 
functions: Head/Disk Select, Write Inhibited, Write Amplifier, 
Read Preamplifier and Signal Conditioning, yielding double- 
frequency read data. (See Figure 5-51). 



Head/Disk Select Circuit 

The Head/Disk Select circuit consists of IC's 1 and 2, and 
Ql through Q4, located at coordinates F6 in Figure 5-51. 
The Head Select and Disk Select signals are gated by IC's 1 
and 2 such that only one of the four head select transistors, 
Ql through Q4, is turned on at any one time, causing head 
current to flow through the appropriate head. 

Write Inhibit Circui t 

The Write Inhibit circuit consists of IC's 1 and 7 and Q17 
located at coordinates C6 in Figure 5-51. An operational 
flow chart is shown in Figure 5-52. It becomes operational 
when the write function is inhibited for any of the follow- 
ing reasons: 

1. The Write Inhibit switches are inadvertently disconnected, 

2. A Write Inhibit switch is turned on and the corresponding 
disk is selected. 

3. The negation of Write Enable signal from the Controller, 
WRT INHB (+), is true. 

4. The carriage is not settled on a track. 

When any of these conditions exists and Unit Select is true, 
transistor Q17 turns on, providing a Write Inhibited signal, 
WRT INHB (-J, to the Controller, J8-12. 

For the -019 configuration of the R/W Amplifier, transistor 
Q18 is added to gate the Write Inhibited signal with the 
controller Write Enable, such that a valid Write Inhibited 
signal exists only during Write Enable. 
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Figure 5-52. Operational Flow Chart, Write Mode 
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Figure 5-51. Read/Write Amplifier (R/WA) 1,500 rpm 
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Figure 5-53. Timing Diagram, Typical Write Mode 
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Figure 5-51. (Repeat) Read/Write Amplifier (R/WAj 1,500 rpm 



5-80 




Read Circuit 

The Read circuit consists of isolation transformer 12, diodes 
CR16 and CR17, preamplifier IC 4, differentiator Q14 and Q15, 
delay line DLl, and limiters IC 5 and IC 6 located at coordi- 
nates F3 and F4 through D3 and D4 . Q12 and Q13 convert the 
limited signal to +5-volt logic, which is fed into line driver 
Q16. The output of the line driver (Q16} is double-frequency 
read data. 

An operational flow chart for the read mode is shown in Figure 
5-54; a timing diagram is shown in Figure 5-55. 
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Figure 5-54. Operational Flow Chart, Read Mode 



Figure 5-55. Timing Diagram, Typical Read Mode 



5-81 



TABULftTlON CHART | 


-0O9 


WRITE iNneiTED NCHauuxr MnvE 


-019 


WRITE tHHIBlTID NORMALLY tMACTl« 


-029 


WRITE INHIBIT SWITCH ON 




m 



I, A,l_l. RESISTORS AiEE l/«.w 2.Vi. 
2.ALL, DIODES AEE IM4446. 
3.AUL KJPIM XtjTER AEE- ZNiZiZAv.. 
4-6.1-1- PMP X.ST^e A.eE 2W2.90VA. 



Lia 



WUT lUHBD 



UNIT SEL C-t-) 



i,<^ 



fflT 



iM 




.1- 



l 



,^" 



'^^ 



.>^, 



jS« 



' JO 






■•u^- 

^i 



5t N 



» 



Figure 5-51. (Repeat) Read/Write Amplifier (R/WA) 1,500 rpm 



5-82 



SECTION 6 
TROUBLESHOOTING 



This section consists of a troubleshooting flow chart to help the 
service engineer in isolating problems that may occur. 
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Figure 6-1. 306 Troubleshooting Flow Chart, Sheet 1 of 8 
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Figure 6-2. 306 Troubleshooting Flow Chart, Sheet 2 of 8 
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Figure 6-3. 306 Troubleshooting Flow Chart, Sheet 3 of 8 
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Figure 6-4. 306 Troubleshooting Flow Chart, Sheet 4 of 8 



5-5 



e; 




NO 









(V 



' ' 






REPLACE 




REPLACE 
SLB 


SAB 





CHECK VELOCITY 
TRANSDUCER 



CHECK DETENT 
ASSEMBLY ALIGNMENT 
DETENT QUAD ZERO 



CHECK SERVO 
ADJUST & 

DETENT 
AMPLITUDE 



REPLACE 
SAB 



REPLACE 
DCB 



REPLACE 
SAB 



REPLACE 
SLB 



REPLACE 
SAB 



REPLACE 
SLB 



REPLACE 
DCB 



600-44 



Figure 6-5. 306 Troubleshooting Flow Chart, Sheet 5 of 8 
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Figure 6-6. 306 Troubleshooting Flow Chart, Sheet 6 of 8 
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Figure 6-7. 306 Troubleshooting Flow Chart, Sheet 7 of 8 
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Figure 6-8. 306 Troubleshooting Flow Chart, Sheet 8 of 8 
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SECTION 7 
MAINTENANCE 



7.1 GENERAL 

This section contains removal, replacement, and adjustment pro- 
cedures for the Model 306 Series Disk Cartridge Drives. It is 
recommended that the entire procedure be read before performing 
any replacements or adjustments. 

7.2 CAUTIONS 

Many procedures in this section require that the drive be ex- 
posed either by removing necessary covers or by pulling the drive 
out of the cabinet if it is mounted on slides. When operating in 
this manner for prolonged periods of time, damage to the read/ 
write heads, disks, carriage, and positioner motor can result if 
care is not exercised to keep foreign matter out of these areas. 
The read/write heads should be checked for contamination prior to 
restoring the drive in the cabinet. 

7.3 TOOLS AND MATERIALS 

Standard and special tools and materials required are listed in 
Tables 7-1 through 7-3. 

7.4 PREVENTIVE MAINTENANCE 

The following preventive maintenance operations and routine checks 
are recommended to ensure reliable operation of the disk drive.' 
These recommendations are, however, only a guide and should be mod- 
ified to meet the individual requirements of drives operating under 
extreme usage or environmental conditions. Refer to Figure 7-1 for 
the location of drive major assemblies. 

7.4.1 Periodic Checks ( 6-Month Interval s ) 

Routine checks should be limited to the areas listed below as long 
as the drive is functioning properly. Refer to the specific sec- 
tions of this manual for detailed procedures. 

Read/Write Head Inspection 

Detent Mask, checked and cleaned if necessary 



Table 7-1. Standard Tools 



Name 


Manufacturer 


Part Number 


Allen Wrench 1/16" 

Ball Driver 5/64" 

Ball Driver 3/32" 

Ball Driver 7/64" 

Ball Driver 1/8" 

Bal 1 Driver 9/64" 

Ball Driver 5/32" 

Adjustable Wrench 6" 

Screwdriver Set 

IC Extender, 14-pin 

IC Extender, 16-pin 

Torque Screwdriver 

Socket Tip 

Phillips Tip 

Potentiometer Alignment 
Screwdri ver 

Solder Iron 


Handi Hex Key 

Bondhus 

Bondhus 

Bondhus 

Bondhus 

Bondhus 

Bondhus 

Xcel ite 

Xcelite 

A . P . , Inc. 

A. P. , Inc. 

Utica 

Uti ca 

Utica 

Walpco Electric 

Wei ler 


607 

BS 5/64 

BS 3/32 

BS 7/64 

BS 1/8 

BS 9/64 

BS 5/32 

46C 

PS 88 

Model TC-14 

Model TC-16 

TS-30 

HW-4A 

HW-17 

2525 

Model W60 

. . 



Table 7-2. Soecial Tools and Equipment, Electrical 



Name 


Manufacturer 


Part Number 


Head Connector Current 
Loop Adapter 

IC Extender, 14-pin 

IC Extender, 16-pin 

Osci 1 loscope 

Mul timeter 

Digital Voltmeter 

CE Alignment Cartridge 

AC Current Probe 

Board Extender 


EMM-Caelus 

A. P. , Inc. 
A. P. , Inc. 
Tektronix 

Systron-Donner 
EMM-Caelus 
Hewlett-Packard 
EMM-Caelus 


430327 

Model TC-14 
Model TC-16 
Model 465 or equiv. 

7050 or equivalent 
CMIII 302209-009 
Model 1 1 1 OA or equiv. 
00430521-9 
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Table 7-3, Special Tools and Materials, Mechanical 



CDTMHI C 
•jr xiiui_L. 



DTUrW/ADI C nTCif 



Name 


Manufacturer 


Part Number 


Voice Coil Alignment 
Kit 

CMIII Test Hub 
206 (24 sec) 

CMIII Test Hub 
306 (24 sec) 

Mylar Shim, Detent 

Fixed Disk Replacement 
Kit 

Cleaning Kit 

Gram Guage 

Terminal Pins 

Grease 

Heat Sink Compound 

Motor Oil (2,400-rpm 
Sleeve Only) 


EMM-Caelus 

EMM-Caelus 

EMM-Caelus 

EMM-Caelus 
EMM-Caelus 

Local Purchase 
Scherr-Tumi co 
Amphenol 
Aero Shell 
Wakefield 
Shell 


430569 

011037-49 

301068-009 

430049 
306 

63-6383 
85931 
7/GIA 
120-2 
Turbo 33 



7.4.2 Periodic Maintenance (12-Month Intervals) 

a . Change Air Filter 

Before installing a new air filter, inspect the air passage 
and blower blades for contamination. If cleaning is re- 
quired, use a lint-free tissue moistened with the alcohol/ 
water solution in the cleaning kit. 

b. Clean Heads 

Although the EMM-Caelus clean air system greatly increases 
the required time interval for read/write head cleaning, as 
a precautionary measure, the heads should be inspected any 
time the air filter is changed. When required, head shoes 
are to be cleaned using a cotton swab dampened in the alco- 
hol/water solution. Wipe the face of the shoe until the 
swab shows no trace of discoloration. Exercise caution as 
the heads are delicate. 

7.4.3 Cleaning Kit 

The cleaning kit should include 91 percent reagent grade isoprO' 
pyl alcohol and 9 percent distilled water cleaning fluid with 
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Figure 7-1. Model 306D/306R Series Major Assembly 

dispenser, head and disk cleaning paddles, and lint-free tissues. 
Drug store isopropyl alcohol is not acceptable for this purpose. 

7.4.4 Fixed Disk Replacement Kit 

This kit contains an EMM-Caelus C.P. recording disk and nylon 
gl ove . 

7.4.5 Drive Test Unit 

The Drive Test Unit (DTU-2) is a 1 i ght-wei ght , portabl e electronic 
test device designed to check out the basic performance of the 
disk cartridge drive and provides the versatile control and test 
functions required to evaluate disk drive integrity; specifically, 
access mechanism performance and data reliability. (See Figure 
7-3). The DTU-2 eliminates the necessity of using the computer 
for maintenance when a malfunction is suspected in a disk drive. 
The DTU-2, with internal power supply, is enclosed within a molded, 
vinyl carrying case. 
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Figure 7-2. Model 206D/206R Series Major Assembly 
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7.5 
7.5.1 



REMOVAL AND REPLACEMENT 
PROCEDURES 

Top Cover 

a. Removal 



1. Turn off drive Power 
SW1 tch . 

2. Remove four Phillips 
head screws holding 
top cover to the 
drive. 

3. Carefully lift the 
top cover straight 
up off the drive. 

Replacement 



1. 
2 

3, 

4, 



Vacuum the inside of 
the drive. 




7.5.3 



600-84 

Figure 7-3. Drive Test Unit (DTU) 



Carefully lower the 
top cover into mount- 
ing position. 

Install four Phillips head screws securing the top cover. 

Turn on drive Power switch. 



7.5.2 Rear Cover 
a. Removal 



1. Turn off drive Power switch. 

2. Remove drive top cover. (Refer to subsection 7.5.1). 

3. Remove the termination board from I/O board connector J22 
if installed on drive. 

4. Disconnect I/O cable. 

5. Remove four Phillips head screws holding the rear cover 
to the drive. 

6. Carefully remove the rear cover from the drive. 
Repl acement 

1. Carefully hold the rear cover in mounting position and 
install four Phillips head screws. 

2. Tighten mounting screws. 



3. Replace terminator board if installed on drive. 

4. Connect I/O cable. 

5. Turn on drive Power switch. 

Read/Write Amplifier Board (R/WA) 
a — -Removal 



1, 
2, 

3, 

4, 



Remove covers. (Refer to subsections 7.5.1 and 7.5.2). 

Remove the two No. 6-32 cap screws that retain the top of 
the read/write shield over the Read/Write board. 

Remove the three No. 6-32 cap screws that retain the read/ 
write shield to the PCM and positioner motor. 

Disconnect the write inhibit switch connector, all head 
connectors, the ground strap, and the connector J14 from 
the Read/Write board. (See Figures 7-6, 7-7, and 7-8). 

5. Remove the Read/Write board from the shield, being careful 
not to drop the spacers under the board into the drive. 

Replacement 

1. Mount the Read/Write board onto the shield using the Del- 
rin spacers to prevent shorting the Read/Write board to 
the shield. 

2. Connect J14, the write inhibit switch connector, the 
ground strap, and all head connectors to the Read/Write 
board. (Head connector locations are identified on the 
Read/Write board) . 

3. Install the shield and Read/Write board on the PCM and 
positioner motor. 

4. Perform read/write amplifier adjustments. 
Read/Write Amplifier (R/WA) Adjustments 



1 
2 

3 

4, 

5, 

6, 

7, 



Connect DTU or Controller to the drive (J21 on I/O board). 

Ensure that a terminator board is connected to J22 on the 
I/O board. 

Turn on drive Power switch. 

Install disk cartridge. 

Set drive Start/Stop switch to Start position. 

Ensure that the removable disk write inhibit switch is off, 

Connect the head loop adapter to the removable disk, top 
surface head connector (TR). 
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J, 







R/W f^ounting 
Screws 


















Figure 7-4. Read/Write Board 



8. 
9. 



Set up to write all zeros on track of the removable 
disk, top surface. 

Set the oscilloscope as follows: 

Sweep Speed 200 ns/cm 

Vertical Gain 10 mv/cm 

Trigger Internal 



10. Install a current probe on the oscilloscope and clamp 
it around the head adapter lead. 

11. While writing all zeros on track 0, adjust R33 to obtain 
the write current waveform shown in Figure 7-5 with 
amplitude A equal to 85 ±2 milliamps. 

12. Set up to write all zeros on track 256 of the removable 
disk, top surface. 

13. Verify that the write current waveform displayed on the 
oscilloscope is the same as shown in Figure 7-5 with 
amplitude A equal to 68 ±2 milliamps. 

14. Disconnect the current probe from the head adapter lead 
and remove from the oscilloscope. 

15. Remove the head adapter from the removable disk, top 
surface head connector (TR). 

16. Remount the shield over the Read/Write board. 




OVERSHOOT 

MAXIMUM 
5% OF "A" 



600-87 



Figure 7-5. Write Current Waveform 
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J14 - WRITE INHIBIT CONNECTOR 




WRITE INHIBIT OPTIOt 



Figure 7-6. Read/Write Board Test Points 

(302329) 



Figure 7-7. Read/Write Board Test Points 

(301174) 



Figure 7-8. Read/Write Board Test Points 

(303128) 
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7.5.4 Power Control Module (PCM) 
a. PCM Removal 



1. Turn off the Power switch and unplug the AC power cord. 

2. To gain access to the PCM, the Read/Write board must be 
removed. To remove the Read/Write board, refer to sub- 
section 7.5.3. The PCM is now accessible. 

3. Remove the following connectors from the PCM: 

J16 connector (34-pin flat cable) to the Mother 
board 

J15 connector on the flex cable 

J2 Molex connector (15-pin connector) 

J18 for the detent LED 

4. Remove the two No. 6-32 cap screws that mount the 
ground strap and PCM to the base casting. 

5. Remove the No. 4-40 cap screws mounting the power 
transistor heatsink to the base casting. 

PCM Replacement 

1. Connect J18 for the detent LED on the PCM. 

2. Install the No. 6-32 cap screws that mount the PCM to 
the casting. 

3. Perform PCM checks and adjustments. 

Power Control Module (PCM) Checks and Adjustments 

NOTE 

Unless indicated otherwise, all 

test points and adjustments are 

located on the PCM. (Refer to 
Figure 7-9). 

1. Connect the positive and negative leads of the DVM as 
follows and ensure that required voltages are present. 

NOTE 

Do not ground the negative le&d 
of the DVM to ground. The termi- 
nals on C5 and C6 are slotted 
screws . 



Positive Lead To Negative Lead To 
C5 (+) Terminal C5 (-) Terminal 

C6 (-) Terminal C6 (+) Terminal 



IC 2-11 



C5 (-) Terminal 



Vol taqe 

Minimum +21V 
Nominal +24V 
Maximum +30V 

Minimum -21V 
Nominal -24V 
Maximum -30V 

Minimum + 9V 
Nominal +12V 
Maximum +15V 




Figure 7-9 



J18 
Assembly 303282 

Power Control Module Test Points and Adjustments 
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2. Connect the positive lead of the DVM to IC 2-3 and the 
negative lead to IC 2-7. Adjust R30 of the PCM for 
5.0 volts ±0.1 volt. 

3. Connect the DVM across CRIO and adjust R43 for +15 volts 
±0.1 volt. 

4. Connect the DVM across CRll and adjust R42 for -15 volts 
±0.1 volt. 

5. Install Mother board connector J16. 

6. Recheck PCM voltages. 



7.5.5 Input/Output Board 
a. Removal 



1. Turn off drive Power switch and disconnect AC power cord. 

2. Remove covers. (Refer to subsections 7.5.1 and 7.5.2). 

3. Remove the terminator board if installed. 

4. Remove the three standoff screws and the three cap screws 
mounting the I/O board to the drive. 

5. Pull tlie I/O board off the J19 Mother board connector. 
Repl acement 

1. Position the I/O board on J19 and install the three cap 
screws and three standoffs. 

2. Install terminator board and power up the drive. 
I/O Board Checks 

1. Place unit select switch to Position 1 (Unit 0). Ground 
J22, pin 46 to provide a unit select and enable the multi' 
pi exer ( IC 17) . 

2. Check rotation time by monitoring IC 11, pin 5 (index 
removable). The period of the index pulses should be: 
40 ± 0.4 milliseconds for l,500-rpm units and 25 ± 0.25 
milliseconds for 2,400-rpm units. 

3. If the multiplex option is specified, a jumper shall be 
installed between pins E48 and E49 of the I/O board. If 
this is the case, check the operation of the multiplexer 
chip as follows: 

(a) Connect channel A to IC 11, pin 5. 

(b) Connect channel B to TP2 of the DCB. Use chop mode 
and trigger on channel A; set scope to 5 ms per 
division. 



(c) Connect a DTU or computer to the drive and select the 
removable disk--the index pulse on channel A should 
coincide with the index waveform pulse on channel B. 

(d) Select the fixed disk--the index pulses should no 
longer coincide. 

(e) Move channel B to TPl of the DCB--the index pulses 
should once again coincide. 

Check index and sector outputs for negative-going pulses 
at: 



Index Removable 
Sector Removable 
Index Fixed 
Sector Fixed 



IC 11, Pin 5 

IC 10, Pin 5 

IC 12, Pin 5 

IC 13, Pin 5 

NOTE 



Only available 

if mul ti pi ex option 

is not specified. 



On a 306/1, fixed disk sector and 
index pulses are not available. 



CAUTION 



Whenever adjusting a 306/1, ensure 
the removable disk is being selected. 

NOTE 

If using a DTU and if the I/O board 
you are checking is an (-09), no 
pulses will be present because these 
lines are not terminated on the DTU. 

NOTE 

If illegal address/address acknowl- 
edge pulses are jumpered, pins E49-E41, 
E43-E44, and E46-E47, no Index fixed 
or Sector fixed pulses will appear. 



Unit Select/Ungated Attention Circuits. Unit Select Circuit 
(Switch Sl-A) : 

(a) Disconnect the DTU; turn the drive power on (do not 
start spindle) and connect a DVM to TPl on the I/O 
board. The output should be 2.5 volts or higher. 
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6. 



(b) Move the Unit Select switch to position No. 1 and 
connect one end of a jumper wire to ground. Connect 
the other end to J22-46. The DVM reading should go 
to zero. Next, ground J22-29, then J22-45, and then 
J22-44. The DVM should remain high (2.5 volts or 
higher) . 

(c) Move the Unit Select switch to position No. 2. DVM 
t*ill go low if J22-29 is ground. DVM will stay high 
when J22-46, 45, and 44 are grounded. 

(d) Move the Unit Select switch to position No. 3. DVM 
will go low if J22-45 is grounded. DVM will stay high 
when J22-46, 29, and 44 are grounded. 

(e) Move the Unit Select switch to position No. 4. DVM 
will go low if J22-44 is grounded. DVM will stay high 
If J22-46, 29. and 45 are grounded. 

Unit Address/Ungated Attention Circuit (Sl-B): 

(a) Select switch position No. 7. With the heads in the 
home position, verify that J22-40, 41, 42, and 43 are 
all high (2.5 volts or higher). 

(b) Allow the heads to load, then enter the sequential 
access mode. The outputs of J22 should be in accordance 
with row 1 of Table 7-4. 

(c) Select switch position No. 8. The outputs should be 
in accordance with row 2 of Table 7-4. 

(d) Sequentially select switch positions No. 9 and and 
verify that the outputs are in accordance with Table 7-4. 

(e) With the heads at track and the DTU unpluqqed, verify 
that J22-37 is high (2.5 volts or higher). 



Table 7-4. Ungated Attention 



SWITCH POSITION 


OUTPUTS ON J22 PINS 


Selected 


43 


42 


41 


40 


7 

a 

9 




Pulses 
High 
High 
High 


High 

Pulses 

High 

High 


High 

High 

Pul ses 

High 


High 

High 

High 

Pul ses 



Illegal Address Circuit: Position the Unit Attention switch 
to position No. 9, access track 128. Select the Illeqal 
Address 408 for "R" models or 204 for "D" models 



;he 



If the auto recall jumper is not installed on the I/O 
board, the carriage will remain at track 128, With tl 
auto recall jumper installed on the I/O board, the carriage 
will return to track and alternate between tracks and 
1 e^ery time a seek pulse is generated. Verify that the 
outputs at J22-40 are positive-going pulses (2.5 volts or 
higher). 

Address Clear Circuit: Access track 128. Momentarily, 
short 022-48 to ground. The carriage will return to track 
0, as long as E16 to E17 is not jumpered. If E16 is 
jumpered to E17, it will be necessary to short J22 pin 33 
to ground also. 

Write Inhibited (-) Circuit (R/W) Board: Leave the heads 
stationary while performing an alternate read/write opera- 
tion. Look at the Read/Write board to see what the jumper 
configuration is for your drive. There will be one of 
three possible jumper configurations. Monitor 022-47, 
Referring to Table 7-5, ensure the correct output for 
your jumper configuration at 022 pin 47. Check both disk 
with write protect switches on and off. 

Table 7-5. Write Inhibit Options 



Descri ption 

Write Inhibited 
Write Inhibited 
Write Inhibited 
Acti ve 



Oumpers Switch On 



Acti ve 
Switch On 
Normal ly 



El 
E3 
E4 



to 
to 
to 



E2 
E5 
E5 



022-47 

Pul ses 
Low 
Low 



Switch Off 
022-47 

Pul ses 

High 

Pul ses 



Note : On some R/W boards, E3 = A, E4 



B, E5 = C 



10. Sector Counters: Verify proper operation of the sector 
counters. If possible, use the same number of sectors 
on the removable as on the fixed disk. If such a cart- 
ridge is not available, use a 24-sector cartridge. 
Scope set-up procedure: 

(a) Trigger the scope on index (I/O board IC 11 pin 5). 
Select the disk whose counter is to be observed. 
Use the 5 mi 1 1 i second/di v. time scale. 

- --(bj The diagram in Figure 7-10 gives the output condition 

of the counter after each sector pulse. When observ- 
ing the counter with the above scope set-up, the 
maximum sector count will be displayed by the scope. 
The test point locations are given, in Table 7-6. 
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(c) Next, observe the output of each counter bit ror at 
least 40 milliseconds and verify that the signal 
amplitude is at least 2.5 volts whenever it is in 
the high state. Check to verify that output wave- 
form agrees with Figure 7-10. 

NOTE 

If no multiplex option is specified, 
trigger scope on IC 12 pin 5 (index 
fixed) when checking the fixed disk 
sector counters. 



Table 7-6. Sector Counter Outputs 



SECTOR PULSE 

+3V 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

GND "TTTr^ririJijanjixinjinjiJ^^ 



20 



21 

22 
23 



24 _J 



600-89 



Figure 7-10. Sector Counter 



Counter Bit 


Test Point 


2O 


J22-14 


2I 


J22-12 


2^ 


022-13 


23 


J22-15 


2' 


J22-16 




Temperature 
Compensation Board 



Figure 7-11. Card Cage 
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7.5.6 



Drive Control Board (DCB) 

a . Removal 

1. Remove top and rear covers. 

2. Pull the DCB out of the card cage. (See Figure 7-11). 

3. Install new DCB on card extender and perform electrical 
checks. 

b. DCB Electrical Checks 



7.5.7 Control Sector Board (CSB) 
a. Removal 



Turn power on. 

Table 7-7 



DCB One Shots 



SIGNAL NAME 


I/O BOARD 


LOCATION 


1,500 rpm 


2,400 rpm 


IDX FXD NOTCH 


19A 


IC 2, Pin 10 


650 to 800 ns(+) 


650 to 800 ns 


IDX REM NOTCH 


14A 


IC 1, Pin 10 


650 to 800 ns(+) 


650 to 800 ns 


IDX FXD OS 


20A 


IC 2, Pin 6 


650 to 1000 ys(-) 


410 to 620 ys 


IDX REM OS 


13A 


IC 3, Pin 10 


650 to 1000 us(-) 


410 to 620 ys 



NOTE 

If it is required that the drive be Diablo 
compatible the duration of Index Fixed 
Notch (+) and Index Removable Notch (+) 
will be 5 usee. The value of C3 and Cll on 
the DCB will be 0.0022 yfd rather than the 
normal 270pf. 

Check the one shots on the DCB to verify proper time delays 
There are four one shots as indicated in Table 7-7. 

NOTE 

One shots can be checked on the I/O 
board at J19 without having to ex- 
tend the DCB. Pin location is shown 
on Table 7-7. 



3, 

4, 



Reinstall DCB in card cage. 

Perform circumferential alignment, 
(g, h, and i ) . 

Replace top and rear covers. 



See subsection 7.5. 16. d. 6 



1. Remove top and rear covers from the drive. 

2. Pull CSB from the card cage. 

3. Install new CSB. 

4. Perform electrical checks. 

Electrical Checks for Standard CS B 

1. Check sector counter outputs per subsection 7.5.5, step 
c.lO. 

2. Replace top and rear covers. 

Electronic Check and Adjustment for 48-Sector CSB 

NOTE 

The following adjustments are made with 
a 48-sector pack on and rotating. 



1 . Trigger on the 
just R50 for a 

2. Trigger on the 
just R32 for a 

3. Trigger on the 
just R46 for a 

4. Trigger on the 
just R40 for a 

5. The procedure 1 
the index and s 

(a) Trigger neg 
serve same. 
Observe J22 
are 48-sect 



(b) Trigger neg 
observe sam 
Observe J22 
sector puis 



positive edge of the output at TP3 and ad- 
pulse width of 720 +20 microseconds at TP3. 

positive edge of the output at TP5 and ad- 
pulse width of 720 + 20 microseconds at TP5. 

positive edge of the output on TP4 and ad- 
pulse width of 210 ± 10 microseconds at TP4. 

positive edge of the output on TP6 and ad- 
pulse width of 210 + 10 microseconds at TP6. 

isted below will ensure the correctness of 
ector one shot adjustments: 

ative on J22, pin 15 (index fixed) and ob- 

Index should occur every 40 milliseconds. 
, pin 12 (sector fixed), and ensure there 
or pulses available from index to index. 

ative on J22, pin 13 (index removable) and 
e. Index should occur every 40 milliseconds 
, pin 14 (sector removable), and ensure 48- 
es available from index to index. 
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7.5.8 Data Translator Board (DTB) 
a. Removal 



7.5.9 



1. Remove top and rear covers from the drive. 

2. Pull DTB from the card cage. 

3. Install new DTB and start up drive. 

4. Perform data discriminator adjustments. 

Data Discriminator Adjustment 

1. Ensure that removable and fixed disk write inhibit switches 
are off. 

Set up the Controller to write an alternate data pattern on 
track of each disk surface. 



2. 
3 



5, 
6, 



8 



Set the oscilloscope as follows: 

Sweep Speed 10 ms/cm 

Vertical Gain 500 mv/cm, AC 

Trigger (+) internal TP5 (Read Enable) 

Connect the oscilloscope trigger to TP5 (Read Enable) of 
DTB. Set the oscilloscope to trigger on the positive edge 
of Read Enable, and display TP5 on channel A. 

Connect oscilloscope channel B probe on TP4 of DTB. 

Set up the Controller to read the previously written data 
while ignoring errors. 

Observe the discriminator error voltage waveform displayed 
on the oscilloscope during the positive duration of Read 
Enable. 

Adjust R19 for a negative 1.2 volts ± 100 mv on TP4 during 
read time. (See Figure 7-12). 



9, Replace top and rear covers on the drive. 
Servo Logic Board ("R" model only) . 

a . Removal and Replacement 

1. Remove top and rear covers. 

2. Pull the Servo Logic board from the card cage. 

3. Install new SLB. 

4. Allow the heads to load and seek to track 400. While 
monitoring TP2 on the TCB, adjust R30 on the SLB for 
7 volts ± 20 millivolts. (Use DVM). 
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Channel A 
READ ENABLE + 
TP5 (DTB) 

CHANNEL B 
TP4 (DTB) 



<10ms/di V 
Figure 7-12. TP4, Data Translator Board 

NOTE 

In Figure 7-12 it is possible 
to adjust TP4 180° out of phase. 
To avoid this, be sure that 
when channel A (Read Enable +) 
is positive that channel B, TP4, 
is negative. 



Seek to track zero. 
± 20 mill ivol ts. If 
repeat steps 4 and 5 
limits at both track 



TP2 should now read zero volts 
not, readjust R30 on the SLB and 
until TP2 is within tolerance 
zero and track 400. 



6. Install top and rear covers on drive. 

7.5.10 Servo Analog Board ("R" model only) 

NOTE 

For correct servo adjustment 
Read/Write heads should be in- 
stal 1 ed . 

a . Removal and Replacement 

1. Remove top and rear covers from the drive 

2. Install new SAB board. 
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3. Remove servo motor plug from PCM. 

4. Power up and start drive. 

5. Perform SAB electrical alignment, steps 7.5.10(b.l.e 
and b. l.b) . 

6. Stop drive; power down. 

7. Install servo motor plug to PCM. 

8. Perform SAB electrical alignment, starting at step 
7.5. 10. b. 2. 

9. Stop drive; power down. 

10. Replace top and rear covers. 

b. Servo Analog Board Electical Alignment 

1. Detent Amplitude and Balance: 

(a) Ground out the transient thermal compensation and the 
DC thermal compensation (TP3 and TP6 on TCB). Monitor 
TP3 on the SAB and adjust the voltage at TP3 to swing 
evenly around ground with R12 while moving the 
carriage by hand. 

(b) Monitor TP6 on the SAB and adjust R27 for 5 volts 

±0.2 volt peak-to-peak on TP6 while moving the carriage 
by hand. 

2. Op Amp Offset Adjustment (Initial) 

(a) With heads setting at track 0, monitor TP3 (SAB) with 
a digital voltmeter and record. Use millivolt scale. 

(b) Seek to track 1. 

(c) Adjust Rl (SAB) so that the amplitude at TP3 (SAB) is 
equal to that which you recorded in Step (a) but of 
opposite polarity. 

3. Servo Alignment: 

(a) Turn power on and allow heads to load. 

(b) Connect the drive to either a DTU or computer. 

(c) Adjust R5 on the SAB clockwise to the Stop (or ten 
turns) . 

(d) Condition the drive to access alternately between 
track and 135. 

(e) Sync negative on seek complete (+), TP3 (DCB), with 
channel A of the scope. 

(f) Monitor TP5 on the SAB, on channel B. 



(g) Adjust R4 on the SAB such that the negative portion 
of seek complete is less than 40 milliseconds long, 
but not shorter than 35 milliseconds long. 

(h) NOTE: When making this adjustment, TP5 on the SAB 
should not look erratic. TP5 should be smooth and 
even. If this is not the case, the servo is breaking 
up. Refer to Figure 7-13. 

Op Amp Offset Adjustment (Final) 

(a) Do not alternate seek between track and 1. 

(b) Monitor TP3 (DCB) with channel A. 

(c) Monitor TP3 (SAB) with channel B. 

Chan B TP5 
(SAB) 

OV +0.5V during 
seek complete 
positive time 

ref Chan B 

A (Seek comp+) 
(DCB) 




Channel A: 
Channel B: 
Sweep : 
Syn: 

Operation : 
Adjust: 



Figure 7-13. Seek Time Adjustment 

TP3 (DCB) seek complete (+) 2V/cm 

TP5 (SAB) IV/cm 

5 ms/cm 

Internal neg channel A. 

Alternate seek between track and 135. 

Adjust R4 so that channel A goes positive 
with 40 ms or less. 



NOTE 

A small amount of jitter in the 
positive edge of seek complete 
(channel A) may be present. 
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(d) Svn internal f + ^ on channel B. 

(e) Insure that at the time channel A is positive that 
channel B is less than ± 50 mv. If necessary, ad- 
just Rl (SAB). 

Remove ground jumper from TP3 and TP6 on the TCB. 



7.5.11 Servo Logic Board ("D" model using a DTU-2 only) 
a. Removal, Replacement, and Alignment . 

1. Remove top and rear covers (See Section 7.5.1) 



7.5.13 Servn InmV RnflvH ^"n" mnriai nc-inr, onmm.-i-^.^ «„i.,\ 



Pull the Servo Logic board from the card cage 
Install new SLB. 



Look at the I/O board 
for "D" model drives; 



Jumpers should be as follows 
E12-E13, E1-E4, and E2-E3. 



Remove jumpers on I/O board called out in step 4. 

Add the following jumpers on the I/O board: E11-E12, 
E1-E2, and E3-E4. 

Go to section 7.5.9 entitled "Servo Logic Board ("R" 
model only). After completing section 7.5,9 return 
here. 

Remove jumpers called out in step 6 and replace jumpers 
called out in step 4. 



7.5.12 Servo Analog Board ("D" model using a DTU-2 only) 
a . Removal, Replacement and Alignment . 
1. Remove top and rear covers. 



2. Replace Servo Analog Board. 

3. Look at the I/O board. Jumpers should be as follows for 
"D" model drives: E12-E13, E1-E4, and E2-E3. 

4. Remove jumpers on I/O board callout in step 3. 

5. Add the following jumpers on the I/O board: E11-E12, 
E1-E2 and E3-E4. 

6. Go to section 7.5.10 entitled "Servo Analog Board ("R" 
model only) and after completing return here. 

7. Remove jumpers called out in step 5 and replace the 
jumpers called out in step 3. 



NOTE 

When making servo adjustments on 
"D" model drives, adjustments are 
much easier to make using a DTLI-2 
rather than the computer to cause 
the necessary seek operations. If 
a DTU-2 is available, use section 
7.5.11. 



Removal, Replacement and Alignment . 

1. Remove top and rear covers. 

Pull the Servo Logic board from the card cage 



2 

3 
4 
5, 
6 

7. 

8, 



Install new SLB. 

Power drive on and allow heads to load. 

Monitor TP2 on the TCB with a DVM. 

Using the computer, cause the drive to seek to track 
200. 

Adjust R30 on the SLB for 7 volts ± 20 millivolts at 
TP2 on the TCB. 

Using the computer, cause the drive to seek to track 
TP2 (TCB) should now read zero volts ± 20 millivolts. 
If not, readjust R30 on the SLB and repeat steps 6, 7 
and 8 until TP2 is within tolerance limits at both 
track and track 400. 

9. Install top and rear covers on drive. 

7.5.14 Servo Analog Board ("D" model using computer only) 

NOTE 

When making servo adjustments on 
"D" model drives, adjustments are 
much easier to make using a DTU-2 
rather than the computer to cause 
the necessary seek operations. If 
a DTU-2 is available use section 
7.5.12. 

a . Removal and Replacement . 

1. Remove top and rear covers from drive. 

2. Install new SAB board. 

3. Remove servo motor plug from PCM {P15). 
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4. Power up and start drive. 

5. Perform SAB electrical alignment (section 7.5.14.b). 

6. Replace top and rear covers. 

b. Servo Analog Board Electrical Alignment . 

1. Detent Amplitude and Balance 

(a) Ground TP3 and TP6 on TCB. TP12 on TCB is ground. 

(b) Unplug servo plug on PCM (P15). 

(c) Power drive on and allow spindle to rotate. 

(d) After disk is up to speed load heads by hand. 

(e) Monitor TP3 on the SAB and adjust the voltage at 
TP3 to swing evenly around ground with R2 while 
moving the carriage by hand. 

Monitor TP5 on the SAB and adjust R3 for 5 volts 



(f 

(9 

(h 

Op 
(a 
(b 



± 0.1 volt peak-to-peak on TP5 while moving the 
carriage by hand. 

Move heads to home position by hand and then power 
3ff drive. 

Reconnect plug P15 on the PCM. 

Amp Offset Adjustment (Initial) 

Remove wire wrap on I/O board E12-E13. 

Connect a temporary jumper to E12-E13 on the 
I/O board. 

(c) Power drive on and allow heads to load. 

(d) Using the computer have the drive seek to track 0. 

(e) Monitor TP3 (SAB) with a DVM and record the 
voltage. Use millivolt scale. 

(f) Carefully remove one end of the jumper on E12-E13 
(I/O). Allow it to hand loose being careful that 
it does not short to anything. 

(g) Using the computer seek to track again. 

(h) Adjust Rl (SAB) so that TP3 (SAB) is equal to the 
voltage recorded in step (e) but of opposite 
pol ari ty . 

(i) Go through steps (a) through (h) again to recheck 
adjustment. 

NOTE 

The Op Amp Offset adjustment is 
not critical on "D" model drives. 



(j) Remove temporary jumper on E12-E13 (I/O) and 
replace it with a permanent wire wrap jumper. 

3. Servo Alignment 

(a) Turn power on and allow heads to load. 

(b) Using the computer condition the drive to seek 
alternately between track and 67. 

(c) Set up scope as per Figure 7-13. 

(d) Adjust R4 on the SAB such that the negative portion 
of seek complete is less than 40 milliseconds long, 
but not shorter than 35 milliseconds. 

NOTE 

The length of seek operation on 
"D" model drives using a computer 
is track to track 67. Not track 
to track 135 as called out in 
Figure 7-9B. 

7.5.15 Temperature Compensation Board 

a . Removal and Replacement 

1. Remove top and rear covers from the drive. 

2. Pull the TCB from the card cage. 

3. Install new TCB on Board Extender. 

4. Perform electrical alignment. 

b . Temperature Compensation Board Alignment . 

1 . Zero adjustment 

R2 on the TCB needs to be adjusted for assurance that 
the correct track is detected as track zero. Refer to 
Section 7.5. 27. d, e and f to perform this adjustment. 

2. Temperature Compensation 

(a) Install a cartridge on the drive, turn drive on 
and allow one hour for the unit to reach tempera- 
ture stabilization. 

(b) After the drive, has been on for one hour, connect 
a DTU or system to the drive. As you go through 
this procedure it will be necessary to cause seeks 
to occur to tracks zero, 200 or 400. 

(c) Transient Thermal Comp Adjustment 

1. Using a DVM, monitor test point 6 on the TCB. 
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Figure 7-14. Temperature Compensation Board Assembly 302800 



2. Adjust Rl such that TP6 reads 0.00 volts 
± 60 mv at any track. 

(d) DC Thermal Comp Adjustment 

1. Seek the drive to track 400. 

2. Monitor TP2 on the TCB with a DVM. 

3. Adjust R30 on the SLB such that TP2 reads 
+7 volts ± 20 millivolts. 

4. Seek the drive to track zero. (TP2 should now 
read zero volts ± 20 mv). If not, readjust R30 
on the SLB and repeat Steps 1 through 4 until 
TP2 is within tolerance limits at both tracks. 

5. Monitor TP5 on the TCB with a DVM. It should 
read -5 volts ± 100 mv. Any deviation from 
this probably means the +5 volts on the PCM 
needs to be readjusted. 

6. Seek to the following tracks and adju?t R4 on 
the TCB SUCH that the voltage on IC 9, pin 1 of 
TCB, as seen on a DVM, meets the following 
stated conditions: (Check each track twice). 



TRACK 


200 
400 



IC 9-1 (TCB) 

2.5V ± 100 mv 

OV ± 30 mv 

■2.5V + 100 mv 



TCB 



Monitor the voltage at IC 15, pin 6 on the 
with a DVM. (Refer to Figure 7-15). This 
voltage is representative of the drive casting 
temperature, and the voltage should be recorded 
for reference at this time. 

Monitor TP3 on the TCB with a DVM. Wh^'le re- 
ferring to the corresponding voltage recorded 
in Step 7, adjust R3 on the TCB such that TP3 
equals the correct value as shown in Figure 
7-15. Note that the values given for TP3 in 
Figure 7-15 are for tracks zero and 400, and 
both track positions should be checked and 
adjusted for. 

EXAMPLE : 1. Seek to Track 0. 

2. IC 15-6 reads +1.32 volts 

3. You would then monitor 
TP3 and adjust R3 for 
-0.48V and if you seek 

to track 400, TP3 should 
read +0.48V. 
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IC-15 F 


'in-6 


TP3 


Temp. In 
Degrees F 




Volts in 1 


'est Point 


Volts in 1 


rest Point 


TrackZero 


Track 400 


TrackZero 


Track 400 


50 




+ 1.79 


-1.79 


-3.66 


+ 3.66 


52 




+ 1.74 


-1.74 


-3.32 


+ 3.32 


54 




+ 1.71 


-1.71 


-3.12 


+ 3.12 


56 




+ 1.69 


-1.69 


-2.98 


+ 2.98 


58 




+ 1.65 


-1.65 


-2.71 


+ 2.71 


60 




+ 1.62 


-1.62 


-2.50 


+ 2.50 


62 




+ 1.59 


-1.59 


-2.30 


+ 2.30 


64 




+ 1.56 


-1.56 


-2.10 


+ 2.10 


66 




+ 1.53 


-1.53 


-1.90 


+ 1.90 


68 




+ 1.51 


-1.51 


-1.76 


+ 1.76 


70 




+ 1.48 


-1.48 


-1.56 


+ 1.56 


72 




+ 1.44 


-1.44 


-1.29 


+ 1.29 


74 




+ 1.41 


-1.41 


-1.08 


+ 1.08 


76 




+ 1.38 


-1.38 


-0.88 


+ 0.88 


78 




+ 1.35 


-1.35 


-0.68 


+ 0.68 


80 




+ 1.32 


-1.32 


-0.48 


+ 0.48 


82 




+ 1.29 


-1.29 


-0.27 


+ 0.27 


84 




+ 1.26 


-1.25 


-0.068 


+0.068 


86 




+ 1.23 


-1.23 


0.0 


0.0 


88 




+ 1.21 


-1.21 


+ 0.27 


-0.27 


90 




+ 1.18 


-1.18 


+ 0.48 


-0.48 


92 




+ 1.15 


-1.15 


+ 0.68 


-0.68 


94 




+ 1.12 


-1.12 


+ 0.88 


-0.88 


96 




+ 1.09 


-1.09 


+ 1.08 


-1.08 


98 




+ 1.06 


-1.06 


+ 1.29 


-1.29 


100 




+ 1.03 


-1.03 


+ 1.49 


-1.49 


102 




+ 1.00 


-1.00 


+ 1.70 


-1.70 


104 




+ 0.98 


-0.98 


+ 1.83 


-1.83 


106 




+ 0.95 


-0.95 


+ 2.04 


-2.04 


108 




+ 0.93 


-0.93 


+ 2.17 


-2.17 


110 




+ 0.90 


-0.90 


+ 2.37 


-2.37 



9. Temperature compensation is now adjusted. If 
adjustments were made, head alignment will 
have to be redone to maintain compatibility. 



7.5.16 Read/Write Heads (Refer to Figure 7-16 ] 
a . Removal 

1. Turn off drive Power switch and disconnect AC power 
cord . 

2. Disconnect head connectors from the R/WA board. 

3. Loosen two cap screws securing the head lead clamps 
to the carriage assembly. 
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Figure 7-15. Temperature Compensation Adjustment Voltages 



Figure 7-16. Read/Write Heads 
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Gently set the head assembly away from the ramp 
support, slightly lifting the top head assembly and 
depressing near head support. At the same time, 
pivot the other end of the head assembly away from 
the head support assembly and slide the head assembly 
out. (Do not touch the ceramic part or gimbal spring 
of the head assembly or allow it to contact surfaces, 
as contact will cause damage to the surface). 

NOTE 

It may be necessary to use a flat- 
blade screwdriver to remove the 
head assembly. 

Repeat Step a. 5 for all head assemblies to be replaced 

NOTE 

To remove the bottom head assembly 

for the fixed disk, remove the top 

head assembly for the fixed disk 
f i rst. 



Repl acement 



2 

3 

4, 
5, 



8. 
9, 



Carefully insert th 
support (leave 1/8 
head and head suppo 
head in the head lo 

Install cap screw s 
that the head arm i 



e head assembly into the head 
inch clearance between back of 
rt) and position the top of the 
ading area. 

ecuring the head lead clamp (ensure 
s on the 1 oad cam) . 



Repeat steps b.l and b.2 for each head assembly being 
repl aced. 

Install head leads under the carriage head lead clamp. 

ews securing the carriage head 
age assembly. 

under the head lead clamps on the 
nd tighten two screws securing the 
the head lead bracket. 

tors to the R/WA board. (Head 
are identified on the R/WA board). 

rd and turn on drive Power switch. 

check, subsection 7.5.16, Step (c) 



Tighten two cap scr 
lead clamp to carri 

Install head leads 
head lead bracket a 
head lead clamps to 

Connect head connec 
connector locations 

Connect AC power co 

Perform signal read 



iO. Perform read/write head alignment. Subsection 7.5.16 
Step (d). 

Read Signal Check 



1. 
2. 
3. 



4. 
5. 

6. 

7. 

8. 



Ensure that the removable and fixed disk Write Inhibit 
switches are off. 

Set up the Controller to write all ones on track 400 of 
al 1 disk surfaces. 

Set the oscilloscope as follows: 

Sweep Speed 200 ns/cm 

Vertical Gain 10 mv/cm 

Trigger tP5 of DTB (REN) 

Connect the oscilloscope probe to TPl of Read/Write board. 

Set up the Controller to read the ones written on track 400 
of each disk surface. 

Record the minimum amplitude of each read signal displayed 
on the oscilloscope. 

The minimum acceptable amplitude for each of the four 
heads is 50 millivolts peak-to-peak. 

Set drive Start/Stop switch to Stop position. 



Head Al i gnment 



NOTE 

This procedure assumes that tempera- 
ture compensation is adjusted and 
operating correctly. 



1. Connect Controller to the drive (J21 on I/OB). 

2. Turn on removable disk Write Inhibit switch (or dis- 
connect P14 (R/W)) . 

3. Install jumper between E37 and E38 on I/O board if cart- 
ridge is index only. 

4. Mount C.E. cartridge on the drive and allow the heads to 
load. 

NOTE 

This procedure assumes an EMM/CAELUS 
Dibit Written Alignment cartridge. 
For cartridges manufactured by other 
manufacturers, refer to the manufac- 
turers specifications. 



7-18 



CORRECTLY 
ALIGNED HEAD 



600-94 

Figure 7-17 



Set the oscilloscope as follows: 

Sweep Speed 5 us/cm 

Vertical Gain 20 mv/cm 

Trigger Internal 

Connect oscilloscope probe to TPl on the R/WA. 

(a) Set up the Controller to select the removable disk, 
bottom surface head, and seek to track 146. 

(b) Adjust the removable disk, bottom surface head until 
dibit information shown in Figure 5-12 is obtained on 
the oscilloscope. 

(c) Set the oscilloscope sweep 
speed to 5 ms/cm and trig- 
ger External (-) on J22-2. 

(d) Continue to adjust the re- 
movable disk, bottom sur- 
face head until the dibit 
pattern fringe areas A and 
B (refer to Figure 7-18) 
are equal or as close to 
equal as possible. (Refer 
to Fi gure 7-19) . 

Dibit Information Waveform 




WITHOUT RUNOUT 



LIGHT FRINGE 



WITH RUNOUT 
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Figure 7-18. Dibit Pattern and Fringes 
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Figure 7-19. Correctly Aligned Dibit Pattern 




Figure 7-20. 



*- 5 ms/cm 

600-97 

Dibit Pattern Fringes with Runout Centered on Scope 



NOTE 

If fringe area equality is obtained 
in step d, proceed to step f. If 
fringe area equality is not obtained 
in step d, perform step e. 
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(e) Position the data envelope horizontally so that the max- 
imum point of runout is positioned at the center of the 
oscilloscope. (Refer to Figure 7-20.) Two centimeters 
to the left or right of this reference is the point at 
which average runout is observed and from which measure- 
ments c and d (see Figure 7-20) will be taken. The ratio 
of c/d X 100 must be 85 percent or greater. 

(f) Repeat steps (a) through (e) for removable disk, top 
surface head. 

(g) To align the removable disk index transducer, set up the 
Controller to access track 10 of the removable disk, top 
surface. 

Set the oscilloscope as follows: 

Sweep Speed 5 us/cm 

Vertical Gain 20 mv/cm 

Trigger External (-), J22-2 

(h) Adjust the removable disk index transducer or index pulse 
delay (R87 on DCB) as required until the peak of the first 
pulse (positive or negative) after the DC erase zone is 
located 30+5 microseconds at 1,500 rpm or 19 + 3 micro- 
seconds at 2,400 rpm from the leading edge of the index 
pulse. (Refer to Figure 7-21.) 
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movable disk, bottom surface, and repeat step (h). 
Both heads are required to fall within the specifi- 
cations given. 

(j) When head alignment is complete, disconnect oscillo- 
scope leads and set drive Start/Stop switch to Stop 
position . 

(k) Turn off drive Power switch. 

(1) Replace top and rear covers. 

Removable Disk Index/ Sec tor Transducer 

a. Removal 

1. Turn off drive Power switch and disconnect AC power cord 

2. Remove disk cartridge. 

3. Remove top cover. 

4. Loosen set screw that holds the transducer in the trans- 
ducer mounting bracket. (Refer to Figure 7-22). 



TRANSDUCER 

MOUNTING 

BRACKET 



TRANSDUCER 
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Figure 7-21. Index Alignment 



Figure 7-22- Removable Disk Index/Sector Transducer 
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5. Unsolder twisted-pair cables from transducer terminals. 

6. Rotate the transducer counterclockwise as viewed from 
the front of drive to remove the transducer from the 
mounting bracket. 

Re pi a cement 

1. Install the replacement transducer through the transducer 
mounting bracket. 

2. Install the test hub on the drive. 

3. Adjust the transducer until there is a 0.005-inch separa- 
tion between the transducer and test hub. 

4. Ensure that 0.005. inch clearance between the transducer 
and test hub exists through full hub rotation. 

5. Remove the test hub and replace with the disk cartridge. 

6. Connect AC power cord and turn on drive Power switch. 

7. The transducer can now be checked for electrical alignment. 

Removable Disk Transducer Alignment 

1. Set drive Start/Stop switch to Start position. 

2. Set the oscilloscope as follows: 

Sweep Speed 5 ms/cm 
Vertical Gain 50 mv/cm 
Trigger Internal 

3. Connect the oscilloscope probe to TP2 on the DCB. 

4. Adjust the removable disk index/sector transducer output 
for 200 mv to 600 mv measured base-to-peak if using .020- 
inch slotted hub, and from 800 mv to 1.5V if using a .080- 
inch slotted hub. 

NOTE 

Make sure the removable disk index/ 
sector transducer waveform starts 
in a positive direction as shown in 
Figure 7-24. If not, the polarity 
is reversed at the transducer. 

5. When removable disk index/sector transducer alignment is 
complete, perform circumferential alignment, subsection 
7.5. 16.d.6(g, h and i) . 



7.5.18 Fi xed Disk Index/Sector Transducer 

a. Removal 

1. Turn off drive Power switch and disconnect AC power cord. 

2. Disconnect mating connector at the transducer located on 
the underside of the baseplate. (Refer to Figure 7-23.) 

3. Loosen set screw that holds transducer in the transducer 
mounting bracket. 

4. Rotate the transducer counterclockwise, viewing from the 
transducer toward the sector ring. 

b. Repl acement 

1. Rotate replacement transducer clockwise through the tranS' 
ducer mounting bracket. 

2. Use the 0.005-inch mylar shim to adjust the transducer 
until there is a 0.005-inch separation between the trans- 
ducer and sector ring. 

3. Ensure that the 0.005-inch minimum clearance exists 
through full hub rotation. 

4. Connect transducer cable connector with shielded wire 
mating to the unmarked transducer termi nal . 

5. Connect AC power cord and turn on drive Power switch. 

6. The transducer can now be checked for electrical align- 
ment. 

c. Fixed Disk Transducer Electrical Alignment 

NOTE 

If a disk cartridge is not installed, 
place a Q-tip between the pack on in- 
terlock switch and the interlock arm 
to close (activate) S8, and place the 
throw in its rearmost position to ac- 
tivate S9. This enables power to be 
supplied to the spindle motor. 

1. Disconnect voice coil from PCM and turn on drive Power 
switch . 

2. Set drive Start/Stop switch to Start position. 

3. Set the oscilloscope as follows: 

Sweep Speed 5 ms/cm 
Vertical Gain 50 mv/cm 
Trigger Internal 
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4. Connect the oscilloscope probe to TPl on the DCB. 
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Figure 7-23. Fixed Disk Index/Sector Transducer 



600-101 

Figure 7-24. Index/Sector Transducer Output Waveform 

6. Adjust the fixed disk index/sector transducer for an 
output of not less than 200 millivolts and not more than 
600 millivolts measured base-to-positive-peak. 

NOTE 

Make sure that the fixed disk index/ 
sector transducer waveform starts in 
a positive direction as shown in Fig- 
ure 7-24. If not, the polarity is 
reversed at the transducer. 

7. When fixed disk index/sector transducer alignment is 
complete, disconnect oscilloscope leads and set drive 
Start/Stop switch to Stop position. 

- 8. Turn off drive Power switch. 

9. Connect J15 to the PCM. 

10. Replace top and rear covers. 

7.5.19 Spindle Motor Belt (Refer to Figure 7-25.) 

NOTE 

Under normal operating conditions and 
with proper tension, the spindle motor 
belt should last the lifetime of the 
machine. Proper belt tension must be 
maintained to avoid excessive wear. 
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Figure 7-25. Model 206, Bottom View 
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a. Removal 



1. Turn off drive Power switch and disconnect AC power 
cord. 

2. Remove three cap screws securing the blower inlet 
cover to the blower housing. Remove blower inlet 
cover. 

3. Loosen blower impeller set screw and remove the 
blower impeller. 

4. Remove three blower housijig mounting screws and remove 
blower housing. 



CAUTION 



Exercise care not to damage rubber 
seal between the blower outlet and 
air plenum cover when removing blow- 
er housing. 

Remove two ground strap mounting screws and remove 
ground strap. 

Loosen the idler pulley holding screw to relieve spin- 
dle motor belt tension. 



Remove the spindle motor belt. 
Replacement 

1. Slide replacement spindle motor belt over the motor pulley 
taking care not to disturb the sector transducer. 

2. Ensure that the belt is centered on the motor pulley. 

3. Use the gram gauge (Scherr-Tumico, Part Number 63-6383) to 
adjust spindle motor belt tension by applying pressure 
against the idler pulley. 

4. When tension reads between 1,500 and 2,000 grams, tighten 
the idler pulley holding screw while maintaining pressure 
against the idler pulley. 

5. Position ground strap on baseplate and install two mount- 
ing screws. 

6. Position blower housing and install three mounting screws. 

7. Install blower impeller and tighten blower impeller set 
screw. 

8. Position blower inlet cover on the blower housing and 
install three mounting screws. 



7.5.20 Fixed Disk 
a. Removal 



NOTE 

Before removing the fixed disk, trans- 
fer data to another storage location. 



1. Turn off drive Power switch and disconnect AC power cord, 
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2. Remove the disk cartridge. 

3. Disconnect the write/inhibit switch plug (P14) and the 
latch solenoid plug. 

4. Remove six shroud assembly mounting screws and remove 
shroud assembly. 

5. Remove three shield assembly mounting screws. 



CAUTION 



Exercise care not to damage index/ 
sector transducer or fixed disk when 
removing the shield assembly. 

6. Remove shield assembly. 

7. Remove eight screws securing clamp ring to the spindle 
assembly. 

8. Remove clamp ring and store flat, protected by tissue. 

9. Remove fixed disk. 

b. Replacement 



NOTE 

A new fixed disk is supplied in EMM- 
Caelus Fixed Disk Replacment Kit, 
Catalog No. 306, which also contains 
a nylon handling glove. 

1. Thoroughly clean the cavity of the drive, using first 
a vacuum cleaner then i sopropyl -al cohol -moistened tis- 
sues. Revacuum to remove any tissue lint. 

2. Wipe the spindle assembly chuck and clamp ring. 

3. Upon opening the disk shipping container, handle the 
disk only with the nylon glove. 

4. Moisten a lint-free tissue with isopropyl alcohol and 
clean the lower surface of the disk. 

5. Dry the lower surface of the disk with a dry tissue. 

6. Still wearing the nylon glove, carefully place the re- 
placement disk on the spindle assembly without allowing 
the coated surface to touch any part of the drive. 



CAUTION 



7. 
8. 



The spindle assembly chuck has a 
machined ridge which will align 
the disk to the spindle assembly 
but care must be exercised to en- 
sure that the disk is properly 
seated. 

Position the clamp ring and install the eight mounting 
screws . 

Tighten the eight clamp ring mounting screws in se- 
quence shown in Figure 7-26 to a torque of 18 + 2 inch- 
pounds. 




6 00-103 

Figure 7-26. Fixed Disk Clamp Ring Screw Pattern 



9. Inspect fixed disk top surface for foreion particles 
and repeat steps 4 and 5 to clean disk top surface. 

10. Position shield assembly on baseplate and install 
mounting screws. 

11. Position shroud assembly on baseplate and install six 
mounting screws. 
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12. Connect the write/inhibit switch plug (P14) and the 
latch solenoid plug. 

13. Install the disk cartridge. 

14. Connect AC power cord and turn on drive Power switch. 

15. Perform circumferential alignment, subsection 7.5.12, 
step d. 6 (g) . 

NOTE 

It is necessary to format fixed 
disk prior to returning the drive 
to system operation. 



7.5.21 Spindle Assembly 
a. Removal 



1 
2, 



Remove the fixed disk 



(Refer to subsection 7.5.20.) 
(Refer to subsection 



4. 
5. 



Remove the spindle motor belt. 
7.5.19. ) 

Use a wrench (not pliers) to remove the ground stud 
from the spindle assembly to permit removal of the 
spindle pulley. 

Remove spindle pulley. 

Remove three spindle holddown screws through spindle 

chuck access holes. Care should be taken in removing 

the spindle as metal chips in the area of the spindle 

make it difficult to remove because of close toler- 
ances . 

6. The spindle assembly can now be removed from the top 
of the drive. 

b. Replacement 

1. Thoroughly clean the cavity of the drive using isopro- 
pyl -al cohol -moistened tissues. 

2. Carefully install spindle assembly in baseplate. 

3. Install spindle and secure with three holddown screws. 

4. Position spindle pulley on spindle assembly. 

5. Use a wrench (not pliers) to install ground stud, se- 
curing the spindle pulley to the spindle assembly. 

6. Replace the spindle motor belt. (Refer to subsection 
7.5.19. ) 

7. Replace the fixed disk. (Refer to subsection 7.5.20.) 



7.5.22 Velocity Transducer/Positioner Motor/Carriage 
a. Removal 



1, 

2. 
3. 
4. 

5, 
6, 
7, 



9 

10, 
11, 



12 



Turn off drive Power switch and disconnect AC power 
cord. 

Remove the I/O board. (Refer to subsection 7.5.5.) 

Remove the R/WA board. (Refer to subsection 7.5.3.) 

Remove the read/write heads. (Refer to subsection 

7.5.16. ) 

Remove the mask assembly. (Refer to subsection 7.5.25.) 

Disconnect 015 from the PCM. 

Move the carriage assembly as far toward the spindle 
as practical. 

Loosen the velocity transducer set screw two turns. 
This set screw is threaded into the positioner motor 
core and is accessible through a hole in top of the po- 
sitioner motor. (Refer to Figure 7-27.) 

Pull the velocity transducer out from the rear of the 
positioner motor and unplug from Mother board. 

Remove four socket head screws securing the positioner 
motor to the baseplate. 

Remove positioner motor by carefully sliding positioner 
motor to the rear while holding its weight off the voice 
coil. 



CAUTION 



Cover all openings of positioner 
motor with masking tape prior to 
setting down. Set positioner mo- 
tor, rear end down, on a clean 
surface. This will prevent de- 
bris from being ingested into the 
positioner motor. 

Place the drive on its side if necessary for access to 
holes in bottom of baseplate. 

NOTE 

The carriage race assembly is held in 
place with the carriage tension spring 
located on the bottom of the carriage 
assembly. 
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Access to the carriage tension spring 
mounting screws is available through 
three holes located on the underside 
of the baseplate. 



The carriage race assemblies ride on guide 
shafts inside the baseplate. 

17. Remove all guide shafts from the baseplate. 



13. 
14. 



Through the three access holes, 
move the three carriage tension 

From the top of the drive. 



loosen but do not re- 



holddown clamp, 



spring holddown screws 
remove the flex circuit 



CAUTION 



Do not remove the head support from the car- 
riage assembly. The head support is located 
to the carriage assembly at the factory and 
cannot be aligned in the field. 




b. Replacement 



3. 
4. 



15. 
16. 
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Figure 7-27. Velocity Transducer Removal 



Remove two screws securing the guide retainer plate to 
the baseplate at rear of the carriage assembly. 

While holding the race assemblies (located on either 
side of the carriage assembly), carefully slide the car- 
riage assembly out of the baseplate. 



5, 
6, 



NOTE 



Prior to replacing the carriage assembly, 
clean baseplate and all guide shafts with 
isopropyl alcohol /water mixture. 

If the voice coil assembly was removed from the carriage 
assembly, loose assemble the replacement voice coil assem- 
bly to the head support bracket with the two voice coil 
mounting screws. 

Loose assemble the flex and carriage tension spring to 
the bottom of the carriage assembly with three mounting 
screws . 

Prepare guide shafts by wiping with a Kimwipe and ^&r^ 
lightly greasing (Aero Shell Grease No. 7/GIA). 

Position the four "long" guide shafts in baseplate chan- 

pushed toward the spindle as far 
stop) and the two on top protrud- 
farther out than the bottom guide 
7-28. ) 



long" 

nels with the bottom two 
as possible (against the 
ing approximately 1 inch 
shafts. (Refer to Figure 



Position four 
channel s. 



"short" guide shafts in carriage assembly 



Install race assemblies in the carriage assembly as shown 
in Figure 7-29. 
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U, 



INCH 
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Figure 7-28. Carriage Guide Shaft Positioning 

NOTE 

The underneath side of the carriage 
casting springs accepts the race with 
the short end. The longer end race 
mounts to the other side. Mount the 
races such that the star wheels engage 
with the racks when the ends are flush 
with the ends of the carriage. 



BOSS ON RACF ASSEf'P.Lr 
COG WHEEL MUST FACI 
CARRIAGE ASSrriBl.v 



. < 




A.^RIAGE ASSEMBLY 



Figure 7-29. Race Assembly Installation 

NOTE 

To position the races, pull the carriage 
back until the races disengage; they can 
then be slipped into a new position. 



7. Install assembled carriage assembly in baseplate. 

8. With the carriage assembly installed in the drive, move 
the carriage to the forward stop position (maximum travel). 

9. Look from the back of the drive and locate the left-hand 
race assembly such that 2-28/32 inches + 1/16 inch are 
available from the end of the race to the end of the car- 
riage channel . 

10. Look from the back of the drive and locate the right-hand 
race assembly such that it measures the same as the left- 
hand assembly. 

11. Position the guide retainer plate on the baseplate at the 
rear of the carriage assembly and install two mounting 
screws. 

12. Tighten the three carriage tension spring mounting screws 
through the access holes in the bottom of the baseplate 
and replace flex circuit holddown clamp. 

13. Locate four 0.015-inch shims on the voice coil assembly at 
12, 3, 6, and 9 o'clock. (See Figure 7-30.) Secure shims 
to voice coil with Scotch tape. 

14. Loosen two socket head screws securing the voice coil assem- 
bly to the head support. 

15. Use a rubber band to secure the carriage assembly in a for- 
ward position toward the spindle. 

16. Loose assemble the positioner motor on the baseplate. 

17. Align the positioner motor for equal clearance around all 
four mounting holes and temporarily tighten two front mount- 
ing screws. 

18. With the four 0.015-inch shims centering the voice coil 
assembly to the core of the positioner motor magnet, locate 
the mounting end of the voice coil on the head support so 
that it is seated at top, bottom, and both sides. Tighten 
the two voice coil assembly mounting screws. (See Figure 
7-30.) 

19. Remove the positioner motor from the drive and remove the 
two 0.015-inch shims located at 6 and 12 o'clock on the 
voice coil assembly. 

20. Loose assemble the positioner motor on the baseplate. 

21. Release the carriage assembly and move the voice coil 
into the positioner motor to the home position, align- 
ing the positioner motor to the point where the voice 
coil does not bind and clearance around the positioner 
motor core is even. 
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22, 



Use the two 
metal stops 
against the 



inner mounting holes to secure the two 
(supplied with Voice Coil Alignment Kit) 
rear mounts of the positioner motor. 



NOTE 



One mounting hole is used for the 
board support. 



I/O 



23, 



24, 



Move the carriage assembly to the stop position toward 
the spindle and measure the space between the positioner 
motor and voice coil assembly. There should be approxi- 
mately 0.025 inch clearance on both sides of the voice 
coil assembly. 

Carefully remove the positioner motor from the baseplate. 
(Do not disturb the position of the metal stops installed 
in step 22. ) 



CARRIAGE 

HEAD 
SUPPORT 



COIL TO MOUNT FLUSH 
TO HEAD SUPPORT 




SEC. A-A 



015 SHIM 
4 PLACES 



FRONT POSITIONER 
MOTOR MOUNT 



MAGNET 
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Figure 7-30. Voice Coil to Carriage Alignment 



25. Remove the remaining 0.015-inch shims from the voice coil 
assembly. 

26. Reinstall the positioner motor on the baseplate. 

27. Move the carriage assembly to the stop position and set 
the outside of the voice coil to positioner motor clear- 
ance using 0.025-inch shims. 

28. Tighten the four socket head screws securing the positioner 
motor to the baseplate. Remove the two metal stops. 

29. Install the velocity transducer in the positioner motor 
(transducer should protrude 1/4 inch from the rear of the 
positioner motor). 

30. Tighten the velocity transducer set screw through the ac- 
cess hole in positioner motor. 

31. Replace the mask assembly. (Refer to subsection 7.5.25.) 

32. Replace the read/write heads. (Refer to subsection 7.5.16.) 

33. Replace the I/O board support and install two mounting 
screws . 

34. Replace the I/O board. (Refer to subsection 7.5.5.) 

35. Replace the R/WA board. (Refer to subsection 7.5.3.) 

36. Connect J15 to the PCM. 

37. Connect AC power cord and turn on drive Power switch. 

38. The read/write heads can now be checked for electrical 
alignment. (Refer to subsection 7.5.16.) 



7.5.23 Air Filter 
a. Removal 



1. Turn off drive Power switch and disconnect AC power cord. 

2. Remove eight screws securing plenum cover to bottom of 
baseplate. 

3. Carefully lower plenum cover and remove air filter. 

4. If the filter is dirty or damaged, it should be discarded. 
Replacement 

NOTE 

Prior to installing new air filter, 
the plenum area of the baseplate 
should be vacuumed and wiped clean 
with isopropyl al cohol /water solu- 
tion. 
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1. 

2, 
3, 
4, 



Position air filter in baseplate opening with airflow 
direction arrow pointing toward the fixed disk. 

Refit plenum cover to baseplate, ensuring that seal is 
intact. 

Install eight screws securing plenum cover to base- 
plate. 



Connect AC power cord and turn on drive Power switch. 
7.5.24 Spindle Motor Assembly 
a. Removal 

1. Turn off drive Power switch and disconnect AC power 
cord. 

2. Disconnect plug P24 on the spindle drive motor (yellow 
w i re ) . 

3. Remove relay module cover mounting screw and remove 
relay module cover, 

4. Disconnect blue and red spindle motor wires. 

NOTE 

The blue wire is connected to re- 
lay Kl in both 1,500- and 2,400- 
rpm drives. The red spindle motor 
lead is connected to relay K2 in a 
1,500-rpm drive and to start capac- 
itor CI in a 2,400-rpm drive. 

5. Carefully withdraw red and blue motor wires through 
opening in relay module and baseplate. 

6. Remove spindle motor belt. (Refer to subsection 
7.5.19. ) 

7. Place the drive in an upright position and remove four 
screws securing the spindle motor assembly to the base- 
plate. 

8. Remove the spindle motor, pulley, and impeller shaft 
through the top of the baseplate. 



CAUTION 



The spindle motor assembly (motor, pulley, 
and impeller shaft) should be left assem- 
bled as they are preadjusted for height 
at the factory. If it should become nec- 
essary to disassemble the spindle motor 
assembly, use EMM-Caelus Drive Pulley Ad- 
justment Tool No. 430366 to reassemble. 



b. Replacement 

NOTE 

Replacement spindle motor assemblies are 
supplied complete with leads, plug P24, 
and lugs. 

1. Position spindle motor assembly on baseplate. 

2. Secure spindle motor assembly to baseplate with four 
mounting screws. 

3. Route red and blue motor wires through hole in base- 
plate and into relay module. 

4. Connect blue motor wire to terminal 3 of relay Kl in 
the relay module. 

5. Connect red motor wire to terminal 2 of relay K2 in a 
1,500-rpm drive and to start capacitor CI in a 2,400- 
rpm drive. 

6. Replace relay module cover and install cover mounting 
screw. 

7. Connect the yellow motor wire to plug P24 on the main 
harness . 

8. Replace the spindle motor belt. (Refer to subsection 

7.5.19. ) 

9. Connect AC power cord and turn on drive Power switch. 
7.5.25 Mask Assembly 



CAUTION 



Exercise extreme care not to damage read/ 
write heads when removing and replacing 
mask assembly. 

NOTE 

Replacement of the mask assembly 
will cause the read/write heads 
to become misaligned. If possi- 
ble, transfer data from fixed 
disk to temporary storage prior 
to replacing the mask assembly. 
If this is not possible, the 
fixed disk read/write heads must 
be aligned to the prerecorded 
data after replacement of the 
mask assembly. 
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Removal 



Removal 



2, 
3, 



Turn off drive Power switch and disconnect AC power 
cord. 

Remove the R/WA board. (Refer to subsection 7.5.3.) 
Remove the head clamp support. 



CAUTION 



The mask-to-detent clearance is 
set at 0.005 inch. Therefore, 

extreme care must be exercised _ 

to prevent detent assembly dam- 
age when removing the mask assem- 
bly. 

4. Remove screw holding the mask assembly in place and ro- 
tate the mask from under the detent assembly. 

Replacement 



CAUTION 



Exercise extreme care to prevent 
detent damage when replacing the 
mask assembly. 



2. 
3. 
4. 
5. 
6. 



1. Turn off drive Power switch and disconnect AC power cord, 

2. Disconnect J15 from PCM. 

3. Disconnect J6 from underneath Mother board. 

4. Loosen Allen screw on back of detent assembly. (See Fig- 
ure 7-31. ) 

5. Slide the detent assembly up and off its mounting post on 
the baseplate. 



DETENT HOUSING 



Position mask assembly on the carriage with the shoul- 
der on the underside of the mask assembly flush with 
the edge of the carriage. (See Figure 7-30.) 

Install screw on the mask assembly. 

Replace the head clamp support. 

Replace the R/WA board. 

Connect AC power cord and turn on drive Power switch. BASEPLATE REFERENCE SURFACE 

Perform read/write head alignment. (Refer to subsection 

7.5.16.) 



7.5.26 Detent Assembly 



CAUTION 



DETENT SUPPORT 



Transfer data on the fixed disk to 
another disk. Unless a track has been 
prerecorded to align the heads, data 
stored on the fixed disk may not be 
recovered when the detent assembly is 
al igned. 




DETENT SUPPORT LOCKING SCREW 
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Figure 7-31. Optical Detent System (Viewed from Top) 
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b. Repi acement 

1. Install detent assembly on its mounting post. (See Fig- 
ures 7-31 and 7-32. ) 

2. Place a 0.005-inch mylar shim between the detent assembly 
and the mask assembly. 

3. Slide the detent assembly down until there is 0.005 inch 
clearance between the mask and detent assemblies. 

4. Tighten the Allen screw on the back of the detent assem- 
bly. Recheck clearance with the 0.005-inch shim. 

5. Connect AC power cord and turn on drive Power switch. 

6. The detent assembly can now be checked for electrical 
al ignment . 

7.5.27 Detent Al ignment 

a. Detent Al ignment--Mechanical (Refer to Figures 7-31 and 7-32.) 

NOTE 

This alignment must be performed with 
the positioner motor disconnected (P15 
on PCM). Be sure the disk is up to 
speed to avoid head or disk damage. 



1. Align detent support by rotating it as necessary so that 
the detent housing is positioned directly over the cen- 
ter of the 1 ens . 

2. Set the height adjust screw for a light fit with a 0.005- 
shim between the mask and reticle. 

3. Tighten detent support locking screw. Recheck a and 
b. Move the carriage through its complete range of 
travel . 

Detent Assembly Signal Output Check 



1 

2. 
3 
4, 




Shri nk Tubi ng 



Remove plug P15 (servo) from the PCM. 

Remove plug P6 from the Mother board. 

Power drive on and allow spindle to rotate. 

Loosen the hex head screw on the detent block assembly 

NOTE 

See Figure 7-33 for P6 pin num- 
ber assignments. 



Using an oscilloscope, monitor P6, pin 4 
for scope ground. 



Use P6, pin 1 




Pin 1 Ground 

Pin 2 Unused 

Pin 3 Zero 

Pin 4 Detent 



Pin number 



LIGHT EMITTING DIODE 



Notice gap 
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Figure 7-32. Detail of Detent Optics 



Figure 7-33. Plug P6 Pin Assignment 
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8, 

9, 

10, 



While moving the carriage by hand, adjust the eccentric 
screw on the detent block assembly for maximum peak-to- 
peak amplitude. Minimum acceptable amplitude is 300 mv 
peak-to-peak . 

Tighten down the hex head screw that holds the detent 
block secure, 

Recheck Step 6. 

Monitor P6j pin 3 (zero). Ground scope on P6, pin 1. 

While moving the carriage by hand between track and 
407, insure that an amplitude of at least 50 mv peak-to- 
peak is present. 



c . Detent Alignment Electrical 

NOTE 

Anytime the detent block is 
aligned mechanically it will 
be necessary to do detent 
electrical alignment. Pro- 
cedure follows this note. 

1. Ground TP3 and TP6 (TCB) . 

2. Detent Balance Electrical 

(a) Monitor TP3 (SAB) . 

(b) While moving the carriage by hand, adjust R2 (SAB) 
so that the signal at TP3 swings evenly above and 
below ground. 

3. Detent Amplitude Electrical 

(a) Monitor TP5 (SAB). 

(b) While moving the carriage by hand, adjust R3 (SAB) 
so that the signal at TP5 is 5 volts ± 0.1 volts 
peak-to-peak. 

4. Check Zero Photo Cell 

(a) Monitor TP8 (TCB). 

(b) Insure that TP8 goes from ground to a logic high 
(+5V) when the carriage is moved by hand through 
track coming from home position. 

5. Move carriage by hand to home position and turn off disk 

6. Reconnect plug P15 (PCM) . 

7. Unground TP3 and TP6 (TCB). 



Zero Adjustment ("R" model only) 

1. Do alternate seeks between tracks and 3 using a DTLl-2 
or computer. 

2. Set up scope as per Figure 7-34. 

3. Using R2 (TCB), adjust the positive transition of TP8 
to fall within the area shown in Figure 7-34. 



Chan A 
TP5 (SAB) 




Chan B 
TP8 (TCB) 



Channel A: 

Channel B: 

Sweep : 
Syn: 

Operation 
Adjust: 



Figure 7-34. Zero Adjustment 

TP5 (SAB) 
IV/cm 



TP8 (TCB) 
2V/cm 

0. 5m/sec 

External positive Ell (I/O) 

Alternate seek between and 3. 

R2 (TCB) so that the positive 
transition of TP8 (TCB) is within 
the dotted lines. 



Zero Adjustment ("D" model using a DTU-2) 

1. Remove jumper wire E12-E13 (I/O) and add jumper wire 
E11-E12 (I/O). 

2. Connect drive to a DTU-2 and go to step (d), entitled 
"Zero Adjustment" ("R" model only). After completion 
continue with Step 3. 
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3. Remove jumper E11-E12 (I/O) and add jumper E12-E13 
(I/O). 

f . Zero Adjustment ("D" model usin g computer). 

1. Using a computer cause the drive to do alternate seaks 
between tracks and 2. 

2. Set up scope as per Figure 7-35. 

3. Adjust R2 (TCB) so that the positive transistion of 
TP8 is within the dotted lines as shown in Figure 7-35 



NOTE 

In Figure 7-35, the com- 
puter is telling the drive to 
seek between track and 2. 
Actually the drive is seeking 
between and 4. 



TP5 (SABj 




7.5.28 Disk Cleaning Brushes 



TP8 (TCB) 



Figure 7-35 
Channel A: 

Channel B: 

Syn: 

Sweep Speed 

Operation: 

Adjust : 



Zero Adjustment ("D" model using computer). 

TP5 (SAB) 
IV/cm 

TP8 (TCB) 
IV/cm 

External positive IC 23 pin 13 

1 millisecond per centimeter 

Alternate seek between track 
and 2 using computer. 

R2 (TCB) so that the positive 
transistion of TP8 (TCB) is 
within the dotted lines. 



(306 models only) 
NOTE 



Check that brushes are not worn 
to the extent that they fail to 
be deflected as they pass over 
the disk. (Refer to Figure 
7-36). If worn, brushes should 
be replaced. 



Removal 



1. Turn off drive Power switch and disconnect AC power cord. 

2. Remove six shroud assembly mounting screws and remove 
shroud assembly. 

3. Remove spring clip holding the brush arm to the brush 
shaft. 

4. Slide the brush arm off the brush shaft. 

5. Unclip worn brushes from the brush arm. 

Repl acement 

1. Slide replacement brushes onto brush arm making sure 
that left- and right-hand brushes are in the proper 
position (bristles making contact per Figure 7-36). 

2. Slide the brush arm onto the brush shaft. 

3. Install spring clip holding the brush arm on the 
brush shaft. 

4. Replace the shroud assembly and install six mounting 
screws . 

5. Connect AC power cord and turn on drive Power switch. 
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GOOD BRUSHES 



WORN BRUSHES 





DISK 
( \ 



BRUSHES TOUCH WHEN NOT ON DISK 
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Figure 7-36. Disk Brush Condition 
7.6 ADJUSTMENTS 
7.6.1 Home Microswitch 

a. Remove covers. (Refer to subsections 7.5.1 and 7.5.2). 

b. Disconnect servo motor connector from the PCM. 

c. Turn on drive Power switch. 

d. Set the drive Start/Stop switch to Start position. 

e. When the spindle motor has reached up speed, manually move 
the carriage assembly to home position. 

f. Slowly move the carriage assembly toward the spindle until 
home microswitch clicks. 

g. Check read/write head locations to verify that they are on 
the magnet side of the head protect bracket. (See Figure 
7-37). 

h. Loosen home microswitch mounting screws and adjust the 
switch position as necessary. 

i. Tighten home microswitch mounting screws. 

j. Set the drive Start/Stop switch to Stop position. 

k. Turn off drive Power switch. 

1 . Connect servo motor connector to the PCM. 

m. Replace covers. (Refer to subsections 7.5.1 and 7.5.2). 



HEAD PROTECT 
SURFACE 



MAGNET 



THE HEADS MUST ALWAYS BE ON 
THE MAGNET SIDE OF THE HEAD 
PROTECT SURFACE WHEN THE SWITCH 
CLICKS 




HEAD ASSEMBLIES AT 
HOME POSITION 



PACK SHROUD 
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Figure 7-37. Home Microswitch Adjustment 
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7.6.3 Alignment of Receiver (206 models only) 



SOLENOID 




INTERLOCK ARMS 

PACK ON INTERLOCK 
SWITCH 



LEVER INTERLOCK 
SWITCH 



Figure 7-38. Pack Interlock Adjustment 



7.6.2 Pack Interlock (306 models on1y)(See Figure 7-38) 



INTERLOCK HANDLE 
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a . 
b. 

c . 
d. 



Remove top cover. (Refer to subsection 7.5.1) 

Turn on drive 
energizes. Th 
full stroke. 

Instal 1 a disk 



Power switch 
is all ows th 



and wait 45 seconds until solenoid 
e interlock handle to be moved the 



Move the inter 
the pack on in 
the interlock 

Adjust pack on 
step d and pos 
of the drive. 

Move the inter 
the lever inte 
the interlock 

Now move the i 
until the leve 
after the inte 



cartri dge . 

1 ock handl e 
terlock swit 
arms are rot 

interlock s 
ition the in 



toward the rear of the drive until 
ch closes (switch should close after 
ated over the disk cartridge). 

witch for condition required in 
terlock handle toward the front 



h. 



1 . 



1 ock handl e 
rlock switch 
handle passe 

nterlock han 
r interlock 
rl ock handl e 

nterlock switch for conditions required in 



toward the rear of the drive until 
closes (switch should close after 
s the solenoid). 

die toward the front of the drive 
switch opens (switch should open 
passes the solenoid). 



Adjust lever i 
steps f and g. 

Replace top cover. (Refer to subsection 7.5.1) 



c 

d 



Adjust eccentric bushings 
Refer to Figure 7-39 (Rece 

door as far as poss 



Adjust receiver arms t^ 
in Figure 7-40. Tight^ 



toward 
en al 1 



at rear of receiver with slot down 
liver in lowest position] 

■d door as far as possibl 
adjustment points 



e as shown 
finger tight. 



Insert pack in receiver. 

Turn rear eccentric bushings to raise receiver until the 

receiver just clears the underside of the pack. 

nAA.,r-4. j.„,-„ u..„.^^-|^gg Qi^ receiver arms with slot up. 



Refer to Figure 7-40. (Receiver 
Continue adjustment of eccentric 
is flush with front face. 

Remove oluq on end of ribbon cab 



Adjust eccentric bushings ^,, ,^^^,,^, „,,„^ yv,^,, ^ 
D^^^v, 4.^ c- T /in ,'n .• .-.- "lowest position). 

• h.-nr,. until front door 



Remove plug 
board to dea 
on start swi 



on end of ribbon cable attached to J4 on power 
ctivate carriage. Turn on power switch. Turn 
tch for an instant to start disk turning. 

1. If no rubbing of the disk on the pack occurs with momen- 
tary operation of the start switch, turn the start switch 
on to continuously spin the disk. 

2. Pull on the door as if to open until it comes against 
the stop. If the pack is not lifted by the receiver 
causing the disk to rub, no further adjustment is 
required. Secure button-head socket screws f i rmly in 
place.* Refer to Figure 7-40. 

3. If disk rubs in 1 or 2 above, make further adjustments 
as described below. 

Note location of rubbing (front or rear). Turn these eccentric 
bushings nearest to the end which is rubbing to lower receiver. 
Check for rubbing with start switch momentary operation. If 
no rubbing occurs, secure button-head socket screws firmly .* 

If rubbing continues, adjust the opposite set of eccentric 
bushings to those adjusted in Steo g. 

Continue lowering receiver at front and rear eccentric bushings 
until rubbing disappears. Since the front bushings have the 
most effect on the door alignment, the principal attempts at 
relieving rubbing should be at the rear bushings. 

Turn power switch off and reconnect plug to J4. 

NOTE 

It is very important that the screws 
securing the receiver arms both be 
tightened firmly to prevent slippage 
duringoperation. 
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ALIGN EDGE OF DOOR TO 
EDGE OF FRONT FACE 



ri-/Niinr cmri.ic nnuiv ACTrn ftn iiictmcmt 
OC.^U(\L ouimlho rit\rii.i ni i i.r\ nt^uuj i i-ii_m i 

TO AVOID SLIPPING DURING OPERATION 



HIGHEST POSITION OF RECEIVER 



LOWEST POSITION OF RECEIVER 




ECCENTRIC BUSHING 
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Figure 7-39. Receiver in Lowest Position 



Figure 7-40. Receiver 
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7.6.4 Head Load Cam Assembly 



7.7 



a. 



Loosen 
to the 

Push th 
motor a 



NOTE 

The head load cam assembly can be 
adjusted with the read/write heads 
installed; however, the assembly 
can be replaced only if the read/ 
write heads a-re removed. 

the two screws mounting the head load cam assembly 
baseplate. (See Figure 7-41). 

e head load cam assembly as far toward the positioner 
s possible and tighten the two mounting screws. 



BRING-UP SEQUENCE OF ADJUSTMENTS 

a. In the event that a problem occurs in the drive that cannot 

be defined, you may wish to go through all the adjustments. 
The following would be the proper sequence. 

1. 7.5.4 Power Control Module (PCM) 

2. 7.5.17 Removable Disk Index/Sector Transducer 

3. 7.5.18 Fixed Disk Index/Sector Transducer 

4. 7.5.5.C I/O Board Checks (Index/Sector Pulses) 

5. 7.5.26 Detent Assembly 

6. 7.5.27 Detent Alignment 

7. 7.5.9/11/13 Servo Logic Board (SLB) 

8. 7.5.10/12/14 Servo Analog Board (SAB) 

9. 7.5.3 Read Write Amplifier Board (R/WA) 

10. 7.5.8 Data Translator Board (DTB) 

11. 7.5.16 Read/Write Heads 

12. 7.5.5 Input/Output Board (I/O) 

13. Run a comprehensive computer test. 
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HEAD LOAD 
CAM ASSEMBLY 
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Figure 7-41. Head Load Cam Assembly Adjustment 
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7.8 



PACKING INSTRUCTIONS 



BAcic suppoer 
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notes: 

rn MAKE CERTAIN THAT THE BACK OF THE 
DRIVE (BACK SUPPORT) IS'OOWN" WHEN 
PACKAGED INTOOUTERCONTAINER. 

[2] TAPE REQDTO HOLD SIDE SUPPORTS 
IN PLACE. 

[Ij ATTACH BACK SUPPORT TO BRACKETS 

MOUNTED ON DRIVE,UTIL1ZING THE SECOND 
HOLE FROM BOTTOM. 

[4] SECURE P0LYBA3(ITEM4MN PLACE TO 

PREVENT CONTAMINATION, USING TAPE 
(ITEM £).TRIM POLYBAG OR EXCESS MAT'L. 
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Figure 8-1. 206 Disk Drive Assembly, Sheet 1 of 5 
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1 bi*m(oat«*K!l „ J „„^ 


\ DESCPfPTlOii 


r -SPEC tSTKifld 


ffCHAKKS 


«7-y 




n^ 


T™'"^ 


; HATEOJU. 



NOrES CONTINUED PROM P%GE 1 

[I9I ASSURE TH4T TR&NSTORMEB (ITEM 72) IS 

— GROUNDED TT3 BASEPCETE. INSTALL (ITEM 166) 
BETWEEN TRANSFORMER (ITEM 72) AND WASHER 

(ITENA l\9). 
[iol COVER ALL BARE TRANSFORMEB LUCS 
(ITEM 72) WITH (ITEM 175) TO 
PREVENT SHOCKIN5. DRESS ALL LEADS /LOSS 
TO BE BELOW DRIVE PROPERTY UNE. 

\F\ INSTALL GROMMET STRIP (ITEM 3i) USING 
ADHESIVE (ITEM 102) ON CABLE RETAINER 
(ITEM 331 WHERE WIRES ENTER, 
liz] AFFIX CARRIAGE CUSHION (ITEM IS61 TO FROKT 

— OF POSITIONER MOTOR ASSY (ITEM 2) 

fSl AFFIX HUeBE.R EXTRU3IOU CITE« I"! )C»J CfRD C:A3E 
^-' ClTtM 76 ) AS 5H0WU AUD SFCLRE WITrl QUICK 3E^ 
(ITEM lOZ). 

J4\ ADD GROUND CABLE FROM C6T 7D CHASSIS 
' — GROUND AS 5H0WU. 




Figure 8-2. 206 Disk Drive Assembly, Sheet 2 of 5 
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Figure 8-3. 206 Disk Drive Assembly, Sheet 3 of 5 
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Figure 8-4. 206 Disk Drive Assembly, Sheet 4 of 5 
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Figure 8-5. 206 Disk Drive Assembly, Sheet 5 of 5 
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[^ ADD GROUND CABLE FROM C6+ TO CHASSIS 
GROUND AS SHOWN, 



1 


• 


1 


1 


1 


1 


108 


25-000165-001 


BUMPER, SCREW 


B-32x'/k' 


I 


f 


1 


I 


1 


1 


107 


25-001017-079 


?ig,^-E?!^fl."° 


V20X.50LG 


% 


% 


'4, 


% 


% 


% 


106 


02-000525-001 


ADHESIVE » EPOXY 


m 


K% 


%% 


%% 


105 


08-000362-003 


SLEEVING, HEAT SHRINK (iq | | 


2 


2 


2 


I 


2 


2 


104 


2VOOIOI7-OI3 


screw, truss hd 
cross' recess 


4-40H.2SLG 


4 


4 


4 


4 


4 


4 


ICB 


25-000084-036 


5CREW.C.P 


8-32X.7SLG 


4 


4 


4 


4 


4 


4 


102 


25-000178-003 


WASHER, EXT TOOTH 


Na 8 


II 


1) 


II 


II 


II 


II 


101 


25-000084-OZO 


SdftW, CAP 
sch' 


6-32X.50LG 


20 


20 


20 


20 


19 


IS 


100 


25-000084-019 


SCREW. CAP 
SCH 


6-32X.38LG 


15 


15 


15 


15 


15 


15 


99 


25-000084-018 


SCREW, CAP 
SCH 


6-32X.25LG 


18 


18 


18 IB 


16 


18 


98 


25-OOI0I7-O26 


SCREW, TRUSS HEAD 
CRdsS RECESS 


6-32 X .25LG 


3 '3 


3I3 


3 


3 


97 


25-000II2-0Z6 


SCREW, 82" FLAT 
SCH 


6-32 X.25LG 


2;2 


z 


'^ 


2 


Z 


96 


25^000084-037 


SCREW, CAP 
SCH 


8-52 X .88LG 


I'l 


1 


1 : 1 


1 


95 


25-000396-006 


RING, 

reta(ning 


.094 DIA 


5I5 


5 S IS'S 


94 


25-000112-013 


SCREW, 62' CLAT 
SCH 


4-40X.25LG 


Z 1 


2 2 12 2 


93 


25-000084-OI6 


SCPEW^CAR 


4-40X.62LG 


10 


10 


101 10 1 10 10 


92 


25-000084-014 


SCREW^CAP i4-40X38LS 






1 




91 






2 


2 


siz 


2 


2 


90 


25-0O0OS4-O23 


SCREW, CAP rsi 


6-52X .8SLG 


8 


8 8|S 


88 


69 


25-001177-001 |SCR^''^S2-FL&T HD. 


IO-32X.3aLG 


3 


5|3;3i3i3 


88 


25-0OO3l7-0O6 5rAND0FF, 


*6xrLG 


1 


1 1 {1 II 


87 


SOI452-0OI SROUND JUMPER 






1 


86 


1 


2 


2 2-22? 


85 


25-000603-003 


STANDOFF, HEX "fex.SSLG 


1 


11,111 


84 


25-000376-001 


CONTACT, SPINDLE GND 


3 


3 3)3 3 3 


83 


25-000112-028 


SCREW 82- FLAT .6-32X.38LS 


% 


%K%'^i^% 


82 


02-00O483-ODI 


SEALANT LIQUID 


1 


1 : 1 1 1 1 1 1 


81 


303032-0011 JfM.^^„„ 


i 


1 : 1 1 1 1 ' 1 


30 


301767-001 


CCWER, 6RUSH 
MOTOR ASSY 


2 


2 2 2'2 2 


79 


502650-OOr 


GUIDE RETAINER 


, 


II 1 11 


76 


301 343-001 


gasket; 
pifnum cover 


1 


1 11 II 


77 


303053-0£9 SPINDLE MOTOR 45SY ■ | 


^'« 


%>%V^% 


716 


0I-000377-0O2 


TAPE- .ytixJS 
PRESSURE SENSITIVE ^■'■^'■■'■^ 


e 


6 6 6 6 6 


75 


25-001 1O6-0OI 


CLIP, CABLE 


1 


1 n ' 1 1 1 


74 


37-000536-002 


SWITCH, MINIATURE 


1 


1 , r 1 1 1 


73 


302424-009 


PCM7 MOTHER BD 


1 


1 1 1 i 1 1 1 


72 


8O-OOO563-0O1 


TRANSFORMER- iUlli«lliol 

POWER SUPPLY !LUl!£jy5J 


1 


1 


1 1 i 1 1 1 


71 


3O3Q66-009 


HARNESS ASSY 


1 


1 


J 1 : 1 1 


70 


a 


REAR COVER 


1 


1 


1 1 i 1 1 


69 


502503-009 


SLEEVED GROUND STRAP 


1 


1 


uLi':''' 


68 


502266-OOI 


RACE ASSY, RIGHT j 


1 


I 


1 


11 J 


67 


3O2Z65-0OI 


RACE ASSY, LEFT 








i 


66 






1 


1 


//!// 


65 


302153-019 !5LIDE.Kir2S"R4L | [IT] 


/ 


/ 


11:11 


64 


302155-OOg SLIDE KIT 28"R»L j [io] 


1 


1 


IJI , 1 


63 


302622-OOI COIL HOUSINSiSSY 


1 


1 


1 U M 1 


62 


302728-001 COVER RELAY 


1 


1 


) 1 


1 


1 


61 


300828-00 1 !STUD, GND 




1 


1 


1 


1 


1 


1 


60 


301296-001 


CLAMP, FLEX CKT 




1 


' 


1 


' 


1 


1 


59 


30O822-0OI 


CLAMP, STRAP 














58 








1 


1 i!i 


1 


1 


57 


S024O7-00I 


SUPPORT 1/0 BD 




1 


1 1 iiii 


1 


56 


30I1I9-OOI 


CARRIAGE. STOP 


1 


1 '1 '1 1 1 


55 


S01II5-OOI 


BRACKET, NOME SW 


^ 


MB«la»!ai9W 


ITEU 


RUT OR wxxnramvL 




^- QTY 




1 



4 


4 


4 


4 


4 


4 


54 


SOIllO-002 


GUIDE SHAFT 




4 


4 


4 


4 


4 


4 


S5 


3O240O-00I 


GUIDE SHAFT 




2 


2 


2 


2 


2 


2 


52 


3O1IO6-0OI 


CLAMP HEAD ARM 




2 


2 


2 


2 


2 


2 


51 


301102-001 


RACK 




1 


1 


1 


1 


1 


1 


50 


6&-O0O5S3-001 


TRANSDUCER, 
rellx:tancE 




1 


1 


1 


1 


1 


1 


49 


302727-001 


MOUNT LOWER 
TRANSDUCER 
















48 








1 


1 


1 


1 


1 


1 


47 


301 524-001 


GASKET BLOWER 
DISCHARGE 




1 


1 


1 


1 


1 


1 


46 


58-000531 -001 


IMPELLER BLOWER 




1 


1 


1 


1 


1 


1 


45 


5S-00O586-OO1 


HOUSING BLOWER 




1 


1 


1 


1 


1 


1 


44 


301095-001 


PLENUlJl CHAMBER 




1 


1 


1 


1 


1 


1 


43 


301314-001 


AIR FILTER, 
ABSOLUTE 




1 


1 


I 


1 


1 


1 


42 


55-00105 1-001 


LENS, A3PHER1C 




1 


1 


1 


1 


1 


1 


41 


302735-009 


LED ASSY 
DETENT LAMP 




1 


1 


1 


1 


1 


1 


40 


25-0OOO84-O22 


SCREW, CAP SCH 


6-32X .75 LG 


6 


6 


6 


6 


G 


6 


39 


25-0OOOB5-036 


SCREW. PAN HD 
CROSS RECESS 


6-32xllS LG 


1 


1 


1 


1 


1 


1 


38 


302856-001 


BASE PLATE 




1 


1 


1 


1 


1 


1 


37 


302833-009 


BLOWER ASSY 




2 


2 


2 


2 


2 


2 


36 


500530-OOI 


CLAMP HO 
LEAD SPRING 




1 


1 


1 


1 


1 


1 


35 


302770-001 


SUPPORT HD LEAD 


2 


2 


2 


2 


2 


2 


34 


25-000396-016 


rtlNG-RETAlNING 74^ nii 
EXTERNAJ. ^.243 DIA 


1 


1 


1 


1 


1 1 


33 


25-000587-001 


PIN-HITCH 


1 


1 


1 


1 


1 1 


32 


30I040-001 


SHAFT BRUSH DRIVE 


2 


2 


2 


2 


2 2 


31 


26-000585-002 


BRUSH RH 


2 


2'2 


2 


2 2 


30 


26-000585-001 


BRUSH LH 


1 


1 1 


1 


1 1 


29 


301025-001 


ARM BRUSH 


1 


1 1 1 


1 


1 1 


28 


200O2-002 


MEMORY DISK.FIXED 


1 


1 1 1 :1 


1 '1 


27 


302371 -001 


CLAMP RING 


i;i:i J 


1 ( 


26 


302817-001 


CLAMP, LED SUPPORT j 


M'^'A 


/' 


25 


2fc-O00O9fe-0O2. 


B6J.T-FLAT "/l«2T5 


':/''!/ 


// 


24 


26-000096-OQS 


BELT- FLAT !4x 30 




l/.l 


// 


23 


26-000096-004 


BELT- FLAT 14 X 2') 


//'// 


1 


/ 


22 


26-0OOO96-O0i 


BELT- FLAT 14 X 28. 25 


1 j 1 1 1 .1 


1 


1 


21 


13-000658-037 


CAPACITOR, ^■Jjg^'i 


1 I / 


1 / 


// 


20 


3OO4I9-O0I 


PULLEY, 2400RPM,SOHi, ! 




1 


/ 1 


/ 


/ 


19 


30O035-0OI 


PULLEY,24O0RPM,60HZ , 




/ 




/ 


1 


/ 


18 


302260-001 


PULLEY,l5OORPM,50HE 




/ 


/ 




/ 


/ 


1 


17 


302259-001 


PULLEY,1500RPM,6OHZ 




1 


1 


1 


1 


1 


1 


16 


30IO5I -009 


WRITE INHIBIT ASSY 




1 


i 


1 


1 


1 


1 


IS 


302425-OOI 


INDEX ASSY 
TRACK MARKER 




1 


1 


t 


1 


1 


1 


14 


E 


SPINDLE PULLEY ASSY 




4 


4 


4 


4 


4 


4 


13 


25-000084-035 


SCREW, CAP HD 30C 


8-32X.62 LG : 


4 


4 


4 


4 


4 


4 


12 


25-001178-001 


SPACER, NYLON 


\n\ 


1 


1 


1 


1 


1 


1 


II 


30I065-009 


DRIVE BELT IDLER ASSY 




1 




1 


1 


1 


1 


10 


301057-009 


BRUSH MOTOR ASSY 




1 


1 


1 


t 


1 


1 


9 


3O2652-0I9 


SHIELD ASSY 




1 


1 


1 


1 


1 


1 


8 


302JG9-019 


SHROUD ASSY 




1 


1 


1 


1 


1 


1 


7 


m 


FRONT FACE ASSY 




1 


1 


1 


1 


1 


1 


6 


301037 -009 


HEAD LOAD CAM 




1 


1 


1 


1 


1 


1 


5 


303Z06-009 


OPTICLE DETCWT 
ASSEjk^BUY 


a 


1 


1 


1 


1 


1 


1 


4 


302756-OOI 


MASK WITH INSERT 




1 


1 


1 


1 


1 


1 


3 


302 103-009 


SPINDLE ASSY 




1 


1 


1 


1 


1 


1 


2 


302682-001 


POSlTlONEft 
MOTOR ASSY 


1 '1 


1 


1 


1 1 


1 


3O2429-0a9 


CARRIAGE ASSY 


»qb4Sl03W»91OIS 100 


ITIM 


Km-MEwnnMCMO 




QTY 




'-" 



notes: UNLESS OTHERWISE SPECIFIED, 
[T] THESE SCREWS TO BE TOROUED TO 50i3 IN LB 
m THESE ITEMS SHOWN FOR ASSY REF ONLY SEE TOP ASSY 

— CONTROL DWG FOR PROPER PART NUMBERS 

[3I ASSEMBLE AND MAKE CRITICAL ADJUSTMENTS PER ETS 10018 

\i\ WIRE TRANSFORMER (ITEM 72'! PER TABLE I , SEE ;rDP ASSY 

— CONTROL DWG BOR PROPER CIRCUIT NO. BLUe LE/iD Cl20V) 
MUST REMAIN ON TERMINALS OF TRANSFORftER WITH 
ALL INPUT COMBINATIONS 

in RC BOARDS, ITEMS 132,133.134,144 i. 145ARE INCOMPLETE 

— WITHOUT JUMPERS REOOIPED FOR SPECIAL CUSTOMER 
APPLICATIONS, SEE ^OP ASSY CONTROL DWG FOR PROPER 
DASH number' 

[6^ REF DRIVE INTERCONNECT DIAGRAM 50304.7 

\t\ INSTALL HEAT CONDUCTOR (ITEM SW BETWEEN 

HEAT SINK ON PCM BOARD (ITEM 1311 AND BASE PLATE 
(1TEM381 

8. DELETED 

[9] T0R9UE THESE SCREWS TO 12 1 1 IN LB. 



[io] 302154-009 MAY BE SUBSTITUTED FOR TEIV. 54 (28'1 
[77] 3OZ154-0I9 MAY BE SUBSTITUTED FOR ITEM 65 (24'] 

ffl CEMENT THERMISTORS (ITEM 165 & !64) TO BASEPLATE 

— 3PLC5 J51N5 ITEM 165, EACH 5EAD ~^ r.E COMPLETLLr" 
COVERED Wl-H A POOL C;F EPOXY AE3J^ ,2SD!A 

[ii] CEMENT THERMISTOR (iTE.VI 164- BLACK WIRES) TO -a:k 
LOCATOR USING ITEM lOfi.THERMlcTOfi BEAD MUS"" r^O I 
BE CONTAM.N&TED BY THE t^HES: /= 

[ji] DE.1-E-TE.D 

[ii] SET CLEARANCE BETWEEN OPEN END OF VOICE COIL 

— AND CD OF MAGNET CORE USING .OI5 SHIMS ON 
2 SIDES, CHECK CLEARANCE AT BOTTOM TO BE 
,OI2 MIN. 

[13 WITH CARRIAGE SET B) HOME POS SET MICROSWITCH 

PLUNGER TO INDEX MARK ON CAM AS SHOWN W.THINi,01o 

W\ INSTALL ITEM 12 BETWEEN ITEMS 38 AND 72. 

[Is] ASSURE THAT THANSFORMERCITEM 72) IS GROUNDED TO 
BASE PLATE. INSTALLflTEM 102)6£TWEEN TRANSFORMER 
AND WASHER.(1TEM 119) 

[jq] COVERALL BARE TRANSFORMER LUGS(ITEM 721 WITH HEAT 
SHRINK SLEEVING I ITEM 102) TO PREVENT SHOCKING. DRESS 
ALL LEADS/LUGS TO BE BELOW DRIVE PROPERTY LINE. 

[^ AFFIX CARRIAGE CUSHION fiTEM 128^ TO FRONT OF 
POSITIONER MOTOR ASSY (ITEM 1\ 

[211 AFFIX RUBBER LXTRU51OI0 (ITE\J ISIJ ON CARD CAGE tlTEW AT) 

— AS SHO>*(U,AUD 3E.CURE WITH QUICK SET CIT = U ,59 1. 



PART NO. 


DESCRIPTION ] 


302Si! 0-009 


150O RPM 


60HE 




3OZS40-OI'i> 


:500 RPM 


50HZ 






302E40-029 


£400 RPM 


60HE 




302840-039 


2400 RPM 


50HE 




3O2S4O-049 


2400RPIV 


SOME 26" SLIDES | 


302840-059 


2400RPM 


50 HZ 2 6 


■SLIDES 1 




1 














TABLE 


I W ^ ..__ 1 




CIRCUIT NQ 


, TRANSFORMER CONNECTIONS | 






INPUT VOLTAGE 
50,'60H2 


INPUT 
TERMINALS 


JUMPER 1 
TERMINALS | 




1 100 


18.5 


1-4 


2-S 




2 


|20 


18.6 


1-4 


3-6 




3 


»oo 


18,5 


2-4 






4 


J20 


IIG 


2-4 




5 


J30/240 


\i& 


3-4 










Figure 8-6. 306 Disk Drive Assembly, Sheet 1 of 5 
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00 

o 

ro 



1 


( 


1 


1 


1 


1 


las 


2S-00QIZ7-001 


CLAMP CAP 




1 


1 


1 


1 


1 


1 


I&4- 


tg 


TOP COVfLR 




1 


1 


t 


1 


1 


1 


163 


3O3234-0O9 


CABLE, G.ND 


H 


1 


1 


1 


) 


1 


1 


182 


25-OOIOll-OC^ 


SCREW-HEX HEAD 


IO-32«7/8LG. 


% 


V. 




A' 


% 


% 


l&l 


05-00032O-OCe 


EXTRUSION RUBBER 




5 


3 


3 


3 


3 


i 


ISO 


25-000 BSO-OOl 


SPEED NUT 


6-32 


[ 


1 


1 


I 


1 


1 


179 


3028dl-OOI 


SHIELD, TOP 




3 


3 


5 


3 


5 


3 


ITS 


301636 -OOl 


BUMPER, DOOR STOP 




1 


1 


1 


1 


I 


1 


177 


302S29-OOI 


SHIELD, BOTTOM 




1 


1 


1 


1 


f 


1 


176 


SO3205-O0I 


MOUNTING hOii 
RETICLE SPRT 
















175 








! ) 




i 


1 


i 


174 


302701-002 


GASKET- BLOWER 


INLET 


1 ■ 1 


1 


' 


1 '■■ i 


173 


302702-001 


BRACKET, 
BLOWER MTG 




1 1 


1 j 1 1 1 


172 


303065-OOI 1 BRACKET, FILTER 




III 1 ! 1 1 : 1 


171 


"■^"'-^'^S^RfV^W 




2 


2 :2;2 2;2 


170 


,2-000574-00. :^|CV-S£%„ 




1 


1 


lllllh 


169 


68-001148-001 IrELAVHOTOH START 


K2. 


2 


Z 


2 


212 


2 


16a 


2S-00OlO9-O06iTlE WRAP 




1 


1 


i 


( 


1 


1 


167 


75-000152-001 JRELAY BRU5H MOTOR 


Kl 


1 


1 


1 


1 


':' 


166 


[Z] JFUSE 




\\% 


%% 


•■* 


166 


02-001065-001 


thermal' CNDCr 




' 


'i' 






164 


302653- 009 


THERMISTOR ASSY 
PACK 41 H 




i 




<\' 




163 


302606-009 


THERMISTOR ASSY 
BASE PLATE 




1 


' J ' 


< 


1 




162 


25-OOO384-0O6 


STANO-OFf; 


^X.62LG 


1 




r 


1 




161 


3024O9-0OI 


BEAR COVER BRACKET 




1 


1 !' 


1 


1 




160 


302408-QOl 


COVER, SUPPORT 




\ 


\i% 


% 


% 


% 


159 


02-0005dl-OOI 


ADHESIVE, QUICK SET 








max 


(TIM 


PlfirORlKNTimNCMO 


DESCBIPTION 


REMARKS 


OTY 



1.5 


1.5 


15 


1.5 


1.5 


Lb 


158 


45-000208-001 


&H0MMET STRIP 


... - 


A 


4- 


4 


4 


4 


4 


l57|25-000Oa4-O6l 


SCREW CAP 

SCH 


IO-32X.50LG 


/vw 


1 


1 


156 


16-001186-001 


ADJUSTABLE RESISTOR 




I 


1 


1 


1 


I 


1 


155 


4I-0OO533-.OOI 


PUSE HOLDER 




2 


2 


2 


2 


2 2 


154 


25-000622-002 


SCREW, SET. 
SClJ 


5-32X.25LG 


24 


24 


24 


24 


24 24 


155 


2S-00IOI7-028 


SCREW, TRUSS HD. 
CROSS RECESS 


6-32X.38LG 




1 


1 


1 


1 


1 


152 


302782 -001 


LABEL, WARNING 






1 


1 


1 


1 


1 


161 


3O301I-O09 


BRAKE SYSTEM ,ISSY 






1 


1 


1 


1 


1 


IM| 5O2416-00I 


STANDOFF PLATE 




2 1 


2 


2 


2l2 


149 


3024I7-002 FW SUPPORT BOARD 




14 {14 


14 


14 


l*i» 


148 


25-000,93-001 =iiiPp^-^„p„ 






1 


1 


1 1 1 


147 


303I92-00I CARD CAGE 


ID 




1 


1 


1 ' 


I46| 302 725-009 PADDLE BOARD ASSY 






1 


1 


1 1 1 


145 


1 2 1 5 1 iCONTROL SECTOR BD 






1 


I 


1 ; 1 


144 


m\ i»'^|,C0HTROLBD 






1 1 


1 1 


143 


3O2797-O09l5E|»O'-OaCBD j | 




Ml 


1 1 


142 


302791-009 !5||™ ANALOG BD 






1 1 1 


1 1 


141 


3O168O-O0I PLATE IDENTIFICATION i 




1 ' 1 


ih 


140 


30IO22-00I LABEL SERIAL NO, 




1 1 


1 


1 


139 


303IBZ-009 MOTHER BD ASSY 




1 : 1 


' 


1 


i3e 


30Z80OO09 ^ISTrdTsIy^""™ 


\% 


%%'i^Si 


137 


OZ-0OIOS3-OOI 1 ADHESIVE, EPOXT 


2;2 2 2 2 2 


136 


25-000074-001 'CLAMD.CABLE NYLON 


1 '1 111 n 


135 25-000381 -009 i SCREW- SET J4-40xV4L,G j 


1 ii 1 




134 


1 7 1 s 1 DATA TRANSLATOR BD 
I'I'I i ASSY 


ill 1 


1 1 ' 1 


133 


|2|5| READ_WRITE BD 1 




1 1 


1 1 !| 


132 


|j|5| INPUr_ OUTPUT 6D 




1 1 


' ' 1' 


131 


3C2785-009 POWER CONTROL MOO 




1 1 




130 


302827-001 CABLE RETAINER 1 




1 


! 


'/y 


129 


25-000! 27-001 ; CLIP, CAP. MOUNTING 


1 




1 


1 


>Ul< 


126 


501244- 001 CARRIAGE CUSHION 






8 


a 


8 


8)8 


127 


25-000084-034 ! ^^f^* hd" 


8-32K.50 




1 


1 




1 ; 1 


126 


25-000060-001 'CLAMP, CABLE NYLON 


.06Dlfi 




t 


1 




1 ii 


125 


25-000207-003 NUT, HEX EXT LK WASH 


"B 




5 


3 


3 


3;3 


124 


25-000435-004 WASHER,SHOULDER 


'6 




1 


1 


1 


1 ; 1 


123 


25^XXX>65-OI 1 1 WASHER, PLAIN 


'£ 




2 


2 


2 


^ 


2 


122 


25-0O1023-OO2 i MOUNT, CABLE TIE 




A 


4 


4 


4 


4 


4 


121 


25-000065-009' WASHER. PLAIN 


»10 


A 


4 


4 


4 


4 4 


12025-000067 -OOTjWASHER.SPUT LOCK 


•10 


5 


5 


5 


5 


515 


119 


25-000066- 008: WASHER, PLAIN 


•8 


15 


15 


15 


15 


I5J15 


lis 


25-000067-006JVVASHER, SPLIT LOCK 


•8 


i 


A 


i 


4 


' 


4 


117 


75-nniO^(l-n>>5' SCREW, TRUSS HO. 
;5-O0IU31 035; f.p,o55 RECESS " 


I0-32X.38LG 


1 


2 


2 


2 


z 


2 


116 


25-000066-007' WASHER,PLAIN NYLON 


•6 


2 


2 


2 


2 


2 2 


115 


25-000067-009 


WASHER, SPLIT LOCK 


'4' 


22 


22 


22 


a 


nil 


114 


25-000065-007 


WASHER, PLAIN 


•6 


V> 


TO 


TO 


Ta 


is\m 


113 


25-000067-005 


WASHER, SPLIT LOCK 


•6 


1 


1 


1 


1 


1 


t 


112 


25-000065-005 


WASHER, PLAIN 


"4 


2 


2 


2 


2 


2 


2 


III 


25-000982-001 


STUD, DOUBLE END 


6-32«2.25L& 


13 


13 


15 


15 


13 


15 


110 


25-000067-003 


WASHER, SPLIT LOCK 


•4. 


2 


2 


2 


2 


2 2 


IO9 25-00OO66-OO5JIVASHER,PLAIN NYLON 


'4 












DESCRIPTION 


REMARKS 


OTY 


™.. uniutmiptmtaiy 




Figure 8-7. 306 Disk Drive Assembly, Sheet 2 of 5 
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Figure 8-8. 306 Disk Drive Assembly, Sheet 3 of 5 
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-009, -0(9,-029,-059 
-049, -05S 




Figure 8-9. 306 Disk Drive Assembly, Sheet 4 of 5 



8-10 




SCALE 2/1 



TYP SWITCH 
TERMINAL ARRANGEMENT 
WO SCALE 




Figure 8-10. 306 Disk Drive Assembly, Sheet 5 of 5 
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KlHS ^-03 A\-^ 



MOUNTING HARDWARE 





VIEWU-U 

SCALE 2/ I 
SWITCHES AND LAMPS 
OMITTED FOR CLARITY 






:S UNLE55 OTHERWISE SPECIFIED 

FOR REF ONLY. SEE TACD FOR P/N 

ITEM 7 TO BE CENTERED WITHIN THIS 
AREA. ITEM MAY BE SUBSTITUTED WITH 
CUSTOMER SILKSCREENIN& ON ITEM 2 



8 
8 



, Ih 




4EAREQ'D 



VIEW A- A 



%% 



m 



//. 



7771, 



50l489-00i 



25-000066-008 



25 -000207-002 



25-000067-005 WASHER, SPLIT UOCK 



25-000065-007 WASHER , FLAT 



25-000084-022 



01-000357-008 



301507-009 




FROWT DOOR A55X. 



WASHER, NYLON 



NUT HEX , EXT LOCK 



SCREW CAP HD, SOCKET 



FOAM TAPE, DOUBLE 03VTED 



PIVOT BLOCK, DOOR 



FRONT DOOR ASSY 



SWITCH PLATE ASSY 



[HI] 



'/SamKxi.oowlOE 



Figure 8-11. 206 Front Face Assembly 
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Figure 8-12. 206 Shield Assembly 
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WIRING OMtTTED FOR CLARITY 



















01 
02 






2l 







Dl 







-©- 

S2 


r 


S5r 


^ 


■Si ^ 


02 


D5S 


DSi 






DSI 






















36.00 

12.00 ^^ 



^A 



2.50 



+ I.O0 



2 ^ 




WIRE NO.S 









.PIN 13 
PIN lO 



■PIN 







1 


n 


n 


; 




\ 

















o 
















STOP 


O 






PEAOY 









POWEP' 


' 















VIEW A\-A 

SCALE 2/ I 



WIRE LIST 1 


PRE- CUT 
LENGTH 


WIRE 
NO. 


FROM 


TO 


COLOR CODE 


AWG 


3914' 


1 


Sl-I 


PI-\ 


GREY 


16 


39" 


2 


SI -2 


PI-2 


BLK 






39 V 


5 


SI-3 


Pl-3 


BRN 






39" 


A 


SI -4 


PI -4 


WHT 






42" 


5 


52- 1 


PI-6 


BLU 






41 V 


6 


52-2 


PI-5 


WHT/YEL 


16 


6' 


7 


52-3 


D53-I 


BRN/ WHT 


20 


42 '4" 


8 


S2-S 


PI- 8 


RED/ WHT 


18 


7" 


9 


S2-8 


DSI-Z 


RED/ WMT 


20 


5" 


lO 


52-4 


SI-3 


BRN 


16 


42)4" 


II 


52-5 


Pt-13 


YEL 


16 


4lV 


12 


52-6 


PI -14 


GRN 


\6 


6" 


13 


DSI-1 


DS2-I 


BRN / WHT 


20 


41" 


14. 


Pl-9 


S2-3 


BRN / WHT 


16 


6" 


15 


DS2-I 


DS3-I 


BRN/ WMT 


20 


flo- 


16 


DSe-2 


PI-IO 


ORN 


♦ 


ps'' 


17 


D53-2 


Pl-ll 


GRN /WHT 


i 


4 2" 


18 


52-7 


PI-7 


BLK / WHT 


20 



SI DSI 




1^ 
r<j 
O 
ro 
O 



PROD REU 
ECU S7fi. 



ECN fc05 1 
L.0. 1 l-rs-7fe 



5-ZB."T*7 




099 069 079 069 059 049 039 029 019 009 



43 
43 

fe" 
i? 
44 

lO" 
43" 
41' 
4l' 
45l 



32 



31 



30 



29 



2B 



27 



26 



25 



24 



23 



22 



21 



20 



19 



18 



DASH NO tQTY PER ASSY 



®©@@@ ©®®®®©®® 



PI PIN LOCATION 



17 



16 



15 



13 



12 



lO 



04 



■000255-009 

f 



-006 



-003 



04-000255-002 



25-OOCM09 -002 



08-000362-005 



04-000255-014 



255-008 



256-011 



257-016 



255 -OIO 



257 -OIO 



257 -00<5 



257-007 



257-015 



256-012 



04-000255-001 



25-000146-003 



25-000555-025 



35-000252-002 



41-000246-001 



4O-CO0I18-004 



55-000582-003 



55-000582-002 



55-O0O582-0OI 



35-000632-OOI 



35-000632-002 



37-OOII39-0OI 



37-000565-00I 



30ZB57- OOI 



PARTOR IDENTIFYING NO 



WIRE, 16 AWG 



BRN/WHT 



YEL 



GRN 



WIRE, 16 AWG 



BLK 



CABLE TIE 



SLEEVING, HEAT SHRINK KY9 

PLK 



WIRE 16 AWG VINYL GRY 



16 i 



20 



16 



20 



20 



20 



20 



16 i- 



BLU 



RED/ WHT 



RED/WHT 



YEL/WHT 



&RKI/WHT 



BRN/WHT 



BLK/ WHT 



ORN 



BRN 



WIRE 16 AWG VINYL WHT 



LK. WASHER, INTL TOOTH 



SCREW, SLOTTED RAN HEAD 



PIN, CONTACT MALE 



CONN, PLUG 15 PIN 



LAMP, MINATURE 



NDICATOR LIGHT (POWER) 



INDICATOR LIGHT (READY) 



INDICATOR LIGHT (STOP) 



DISCONNECT, FEMALE SNAP ON 



DISCONNECT, FEMALE SNAP ON 



SWITCH, PADDLE 3 POLE 



SWITCH, PADDLE DP ST 



BRACKET, MTG SWITCH 



NOMENCLATURE OR DESCRIPTION/MATERIAL 




PANDUIT*5ST 



ALPHA NO 
FIT- 105- '/i 



U.L 5TYLE 10Q5 



U.L STYLE I095 



^ 



MOLEX 1380 TL 



MOLEX 
1375-15-PZ 



'376 



COM PU- LITE 

P/Nfe2l-& 



(!OMPU-LITE 
P/Nfa21-& 



COMPU-LITE 
P/N fcg-l-B 
THOM t BETTS 



■F^ 



BB257 



unu 



oeii- 



.R HAMMER 
31 K 425 



8tl-23IO 



Emm 



COMPUTER PRODUCTS DIVISION 



ELECTHOMfC KtMCfitS a IA«>£TCS CCRPOMnOH 
96? fMBUfff RCWD SAN JC6E.CALF0HNtA 95133 
TELEPHCNE EWa 296-7080 



': SWITCH PLATE ASSY 



"Tf iNFC^wtiaw 6w tHl5 BflaMk T If PBtWHE T W W E MM 

COMPUTER <>RODUCTS DtVISION AND IS NOT TO BE AEPRODUCeO NOR 
UStD FOR MANUFACTUftlNG PURPOSES WTTHOUr PWOR WWHEN 
CONSENT 



SOLE I / I 



SHT I OF I 



303037 



Figure 8-13. Switch Plate Assembly 
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^ 




MSI-M'. 

|T| RESISTAMCE •MB.d 2 LEAD* OF 
^^ ITEM 2 TD TERMINALS OP ITEM 
5. DO kJOT CROSS LEADS. 

[Zl ITEM© .THIS S>ID,MU%TBE 
'—' REMOVED TO fa.ch_itate:. 

l(.J5T*>'-'-'^TI<2N AT 30a04.S 
LEVEL. 

[3] PtBMANEWT MAOJC PAffV M» lAfrTU LATEST 
— EE^ISION A3 ^iiOWW,05ING CAtLU^ 

^PEC 02-O0074I-0OI. CMAEACTEflS 

TO e£ -12 uiisw. 




iZ Re(?D) 



(1 REO 01(16 







S 



*« i * B 




Figure 8-14. Carriage Assembly 
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m 



AFTER FIW*,L MACHINE CUT, COAT THIS SURFACE. 
WITH RUST INHIBITOR (CAELUS P/W Ofc-0OII9l-OOl) 



M 



WOTES: 



Z.37S WAftSC fc-C- 



'('4 -2D UNC-a& « .&SDP W\tKJ 



.9 12. Dl/>4T>IRU 

ITEM 



.Oa RMAX - 



10-32 UNC-2B THRU — 
OKJ 6.600 DiA, Bl&. 

c'siNvca'z'x.aei oi*^ 




-xaatrSDiA- 



Q] MAXIMUM DYNAMIC RADIAL. RUMOUT 
(MCASURED ON 40" TAPeR)'TO BE 
tSO/lfW.TlR. RUWOUT SMALL. BE 
MEASURED ATA 5P\NDU« SPECO OP 
Z400RPM,)W A VERTICAL ATTITUOB 
WrTH AH UMBALANCED LOAD OP O.^ 0«-IN, 
SPINDLE RUN0UT SHA.L.L BC ^UAUFtBQ 
AFTER. A RUN-l N OP \0G HOUft.5 MtN. 

[2] MAXIMUM UYNAMIC AXlAL RUNOUT Ol» 
CHUttC RIK TO BC .OOlTVR. RUNOUT- 
SHALL Be measured ATASPiNDLC 

spEco OP 2AOO RPMjiN AyeRncAL 

ATTITUDE , WfTH AW UHBALAWCED LCAD 
OF o.e 01.-;M. SPINDLB RUKIOUT SHALL 
BE -QUALIFIED APTER A RUN-IN OF 
100 HOURS MlN- 

3. DYKiAHiC FRICTION TORcauE TO BE 
LESS THAN 2,0 Oi-IM, STATIC FPICTsoN 
TORQUE TO BE LeS5 THAW 6.0 Oi«-IN. 

4. BEARINSS: 

4.1 DESiSha B-io Lire tq be" 10,000 
Hours MiN. at 2400 rpm and a Raoial 

LOAD 0(=- 5.0 LS (OVe-R-HUNG- 1 IMCH 
FROM REAR OF SPmDLE HOUSINS')AWD 
AM AX\AX. LOAD OF I.O LB. 

A.Z BEARIHSS TO se seAled To 

prevent cont«.mnation and lubricant 

mi&hation 

4.3 lubrication: a£"ARlN<iS SHALL BE 
PERMANENTLY LUBRICATED FOR THF 
EMVlRONMENTAL CONDlT(OK& OF PARAS. 
LUBRICATION '&UJWLU Ncn- OUT&A^ OR 
MIGRAT-E" AT AWV TEMPFRATURC FROM 
-40°^ TO ■+ ISO*" P,AND ATMOSPHERIC 
PRESSURE FfiOM 32. IJJCHES WgTO £0 1N.H9 

WITH aspindlE 5Pee-D from zero to 

2400 RPM, OR ANY COMBINATION 
THG-ReOFl 

5. EklVlRONMENTAL CONDITIONS: THE 
SPINDLE SHALL OPE'RA.TE THHOUSHOLTT 
ITS DESt&N LIFE WITH 1 N THE FOLLOWING. 

CONDlTiflNS 
5.1 TB-MPECATURE: SO^F TO ISO" F. 
S.a RELATIVE MUMiOITY: lO?, TO 80% 
NON- CONDENSING-. 

6* THE TAPERED SECTION OF THE SpVMDLE 

SHALL H^VEA SUCFACE Hft^RDHE'SS 

OF" 30 Ht MIMIMUM. 

TO BE MON- CORROSIVE MAT'L. 



[7] MAYBE SEAR1N& INNER RACtt 

\g\ MAO'NET TO EXERT 35 LB MJN PULL 

\9\ PERMANENT MARK RART NO WITH 
LATEST REVISION AS 5HOWN USIN& 
INK PER CAEL4JS SPEC 0£-0007«(-eoi 

CHARACTERS TO BE -12 HISH 

[»} ITEM •£ MAYBE MADE FROM 
CAELUS RART aoJOOS 

[jT] TH/3 DIMCJMSlONJ TO Bt PE£-SS FiT OKJ 
SHAFT AND TO ecssT 4 IDEOUE- OF i&S 
IN. LOS i^UE-U APPUCD IM OttC-CTiOM 
SHOWN. 






« . 



sl^^J 



.l2. 



sir 

Maid 









x"5^ 



it 







Figure 8-15. 206 Spindle Assembly 
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o 
o 

8 



«e*J5'7S6 * 



'*. t> 



{±\ THESE irfMS flRF SHOWN FOR 
ASIEMSLT REf ONLY. FOR 
PROPER PART wa SEE 

appropriate: top assy 
control drawins. 




\z] ITEM 8 TOBE CfNTERED WITHIN 
THIS AREA. ITEM 8 MAY BE 
SUBSTITUTED WITH CUSTOMER 
SILKSCREEMiNG ON ITEM 3. 




SHALE 2 

SWITCHES AND LAMPS OMITTED 
rOR CLARITY 



T- Q 2 REQ.D 



CAELUS LOGO 



TAPE, FOAM OBL_COATEO 
NUT, HEX, "EXT LCX>; 



WASHER PLAIN FLAT 



SWITCH MTG. PLATE 
SWITCH PLATE ASSY. 






PRIME WH(T£- 
BEIGE 



1^- 
is 



^ 

"i^_ 




HIS. CARIB- 
a£A_N BLUE 
5A.L 

^ight gray 

capIdyne 

gravsreem 



- A 



Figure 8-16. 306 Front Face Assembly 
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i 




NOTES: UNLESS OTHERWISE SPECIFIED, 

[T] IDENTIFY BY F?UBBER STAMPING 302652,DASH 
NO. i LATEST REVISION IN .12 HIGH CHARACTERS 
USING INK, BLACK, PER CAELUS SPEC 
02-00076 1- OOr LOCATE APPROX 
WHERE SHOWN. 

[T| LOCATORS ARE KEYED ONLY 2 WAYS, EITHER 
IS CORRECT EXCEPT FOR ITEM 12 WHICH 
MUST BE ASSEMBLED AS SHOWN. 



LocaToe., PAOi. - modi fi bd 



S;E.Ett/, BOTTOW HD.aOC- 



WA3UEJ2., SPLIT LOCIL 



ace.EW,'50C MO, CAP 



SCEElV, FUT HD.SCC 62,° 



CREW, FLAT HD, SOC 82" 



WOUN.T, UPP£E,TEAMSDLJCe£. 



TEAMS LXJCee. ASSY. 



NOMENCLATUDE O! DESCRIPTION/MATEIiUl. 



fa-32y% La 



*(o 



*b 



fa-?2.«3/8ijS 



6-32. x '''4 La 



to-22vii/2LS 



CiELUS MEMORIES INC. 

SAN XSE. CWJFDRWA 



SHIELD 

ASSEMBLY 



lZl 



302652 



o 
ro 
en 

Oi 
IV) 



Figure 8-17. 306 Shield Assembly 
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SECTION A-A 



M 



klOTES: UNLESS OTHERWISE SPECIFtED, 

1. ITEM24DR EQUIV.TOBE USED TO 
SECURE ITEM Z5 TO BRACKET. 



m 



-tattwtj 



w 



¥ 



BttHWO 4 MY WW «W 



gWt^ 



45-000205-002 



£5-000OT 1-006 



^5-oooofe^'Oce 



25-000085-01 S 



303254-C0q 



02-O0OS4.I-O0I 



30ZTII-00! 



00062.Z-OOI 



302720-0OI 



25-0OOOfi6-0OT 



Z5-00OOfe7-OO5 



25-0O0O64.-Olfi 



Zb-0OIOl7-O2fc 



aO187l-0OI 



VNASHE.R FLAT(iJYLOVa) 



5CRE.W Raw HD. PHIL.LIP3 



ADHESIVE. QUICK SET 



GROMMET STRIP 



SHROUD, PACK 



ci_A>ip, srmAP 



MICROSWITCH 



WASHER, n_M 



WASHEKjSPUIT LOCK 



SCREW 50C. HD CAP 



SCRESN TRUSS HD 



PIWBT, LA.TCH 



SOUCMMD A.UY 



4-40UMC-2Ax,4£ 



fo-32UWC-2A,t..25 



t-32UUC-^fc*.23 



'U 



n 






:s3 

■ "An 

: 3° 



as 







CjELUS memories ISC. 



SHROUD ASSEMBLY 



'-i^^r-^202ie9W 



Figure 8-18. 306 Shroud Assembly 
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in 
o 
o 



B 




1 PLACES 



:^ 









CO 



.^X^ 



v^^^ 



in, 
ifi . 






^ 



I-.U7 
106- 



a 




ASSV UO. 3010"=>T-00<9 



I& 



14 



n 



lO 



25<XX(06S 
007 



•2^000539 
-001 



2V0000fcfc 
-005 



25-0000«»7 
-005 



2ij -000207 

-OO'Z 



tS-O0OOfe5 
-007 



t&-000IS5 
-022 



2^-0000S'=> 
■021 



Z5-0000S4 
-020 



25-000091 
006 



301355 
-0O9 



37-000536 
-OOI 



3>0\OAZ 
-OOI 



301043 
-OOI 



301034- 
-OOI 



PLAUJJJVLOU 



SCEEW,U0CKIN6 



UVLOlU 



SPLITI.OCIC 



EXT WA'SUEg. 



PLWkl 



■SET SCREW 
FUAT POIKJT 



SCEEW,«UJ «D 
PHILLIPS 



SCREW/ 
■^CU CAP 



klUT 



MOTOR, AiSr 
TIMIMC5 



MICEDSWITCH 



LtUlCAQ^ 



C/^M 



MT<3« PLATE 



DESCfltPTION 



SPEC I STOCK SIZE 



C^LUS MEMORIES INC. 



ki> 



b--in.*.y^Sk 



*4 



*t4 



«6»-32. 



B 



*4» 



6-32<,2^ljq 



4«40,il.0lj^ 



(0■^1^. '/^LQ 



^4 



Oi 
O 

O 



SPOT 



UNLESS DTHEFIWISE SPECIFIED 



WPUCABLE SPECIFICATIOMS |REF) 



SAN JOSE. CALIFORNIA 



M^ 



cH^cKeb ryK-4--ri 



BRUSH MOTOR 
ASSEMBLY 



SCALE '^Z I pi". 



T^T 



301057 






Figure 8-19. 306 Brush Motor Assembly 
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2.31S CMA BSC ac. 



1/4-a.O UhiC-2Rx.&SDP 



TCM 3 (2 PL) 




[iz] AFTER FIWAI- MACHINE CUT, COAT THIS SURFACE 

VJITH RUST INHlBITDft (CAELUS P/N Ofe-OOIiqi-OOl) 



lO-S-Z-UMF-Za THRU 
8 HOUES EQUIftPACED 
ON 6.O0ODI^<S,C. 

c'siNK«z")(.aai oiA. 



IHlALooil 



^li 



9|c|.OOi I 



-^tZAi:SS% BiA 






-7.set:a- 



{7} MAXIMUM DyNA,MVC RADIAL miHOUT 
f MEASURED ON ««' IJhliCMlTe »■ 

ibo^inTir. runout shall AC 

MEASURED ATA SPlMDLt ft^B ftB OV 
2400 RPM.IN A VERTICAL ATTITUDE 
WITH AN UNBALANCED LOAP OT O.tOl-IN. 
■SP»IMDUE RUNOUT SHA.LL B£ 
OUKLinCD AFTER A RUN-IN OF 100 HOURS MIN. 



MAXIMUM DYNAMIC AXIAL FniNOUT OF 
CHUCK RIM TO BE .OOI TIR. RUNOUT SHALL 
Se MEASURED ATASRIMDLE SPEED OF 
•ZAOO RPM,lhj *. VERTICAL ATTITUDE, 
WITH AN UMBALANCED LOAD OF 0^^ 01.-IN. 
SPINDLE RUNftUT SHALL 
BE QUALIFIED AFTGR A RUN tM 
OF lOO HOURS MIN. 



B 



"3. DYNAMIC FRICTION TORaUE TO BE LESS 
THAN 2.0 Oa-IN. STATIC FRlCTlOM 
TORa.Ue TO BE LESS THAN 6.0 OE-IN. 

4. SEARlNdS: 

4.i DCat&N S'tO LIFE TO SE iCjSOCtfOU^S 
MIM. AT iAOO RF>M AND A R*.D1A.L 
LOAD OF S-O LBCOVER-HUWG I INCH 
FROM REAR OF SP1MDLE HOUSINS-') AND 
AN AXIA.L LOAD OF I.O LB. 

4.2 BEARlNSSTO BE SEALEO TO 
PREVENT CONTAMINATION AND wUBRICAMT 

MIO RATIOS! 

«,S lubrication: BEARIN&S SHALL be 
PERMANENTLY LUBRICATED TOR THg 
ENVIRONMENTAL CONPITIOWS OF PARA S. 
UJSRICATION SHALL NOT OUTGAS OR 
Ml&RATE AT ANY TEMPERATURE FROM 
-40'F TC +150'Fj AMD ATMOSPHERIC 
PRESSUf^E FROM 32 INCHES Hg TO 20 INCWEJ 
HgjWITH^SPIKiDLE SPSED FROM ZERO TO 
e4.00 ■R.PMj OR ANV COMBINATIOK THEREOF. 



ENS/I RON MENTAL COMDITIONS: THE 

SPINBLE SHALL OPERATe THROUGHOUT 
IT5 DESIGN LIFE WITHIN THE FOLLOWING' 
CONDITIONS : 

S.I TCT-IPERATURe: SOT TO I50"F 
B.Z RELATIVE HUMIDITY.' 10T.TO 80"%, 
NON4-COMDENSIMG 

THE TA.PeREt3 SECTION OF THE 
SPINDLE £HAU_ HAVE A SURFACE 
HARDNCSS or 30T3C MINIMUM. 
TO BE NON-CORROSIVE MAT'L, 



[t] may KE aEARIMG INNER RACE 



[E 



MAGNET TO EXERT 35 LB MIN PULL 



S| F=«RMANENT MARK PART NO WITH LATEST 
REVISION AS SHOViN USING INK. PER 
CAKUUS SPEC 02-O0O7ifcl-00i 
CHARACTERS TO BE .12 HI«M 







ITEM £ MAY BE MADE FROM CAELUS 
PART NO 30I008 
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Figure 8-30. 200 TPI Read/Write Amplifier Assembly, Sheet 2 of 2 
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Figure 8-32. Control Sector Board (48) Assembly 
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Figure 8-37. 100 TPI, 1,500 rpm Read/Write Amplifier Assembly, Sheet 1 of 2 
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Figure 8-38. 100 TPI, 1,500 rpm Read/Write Amplifier Assembly, Sheet 2 of 2 
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Figure 8-39. 100 TPI, 2,400 rpm Read/Write Amplifier Assembly, Sheet 1 of 2 
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Figure 8-40. 100 TPI, 2,400 rpm Read/Write Amplifier Assembly, Sheet 2 of 2 
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